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aixaline, low-nyircarsa welding rods shodln te used Ior wzl ]
M 3 M N - - o~ Y o~ - e
?allowing ~ull sIructares and Darcs:
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Chemical comzositi

svecified in qule 2e3.1. /Mext sege

vyt e

.\A«

Lay=sr

Chemical znalysis soscimens of velding atripns sho.ld be wakz
zach batch acvordlﬂ; to the n.mbsr of bundlss (but no s
bundles), taxen from the two eads of iha «sldlng st Sor
Analytical resulis for 3, 3, end 2 should e certifizd asco
comnosition of each end of the strin, and tns results of o
should bs taken Trom the avarage valus of ths tws ends of < el
17 the sn:lywicsl reculss “ave an item thas do2s not 2aalilly, reIescuing Lo
oy wagualified elameats is s2rmitiad, usin: twices cthe nt oI Lhe
cieineas uacng wh2 unanalyzad SICLps,  .nose thut aAre stili

shoalu nave the ung ii2d cremisnl 22ni2n7s o 2ach Tuaals
selacting those < g finally gualify for usa.

Conserning =ne cacdon sirustural welding

can ia2linizely cersify tnat the chemical

the spesilfisd reuuirensnts, caly thz an

is raczuired,
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Saction 2

geld

~ .
womer

Tevlie Z.z.1
4 4
& gorner .eld ; . T
5 lic, ool ek ; Held S.mbdels
3 siethod : §
1 | . { 1
i Double i K
&9 Continuous |
‘ 11\, ld ] J

Single
Continuous
| weld

[

Double
3 Intermittent
eld

Note:

celloded Intsrmit

S.24.2

| Cne side witn
‘ , Qnginuous
’ Cne side with
intermittent
If single coatinuous weld is used, the gquilting Suck wsld 2nd
the SLHOIe coavinuocus weld joint should nmoT e on thz sam3 sics
of the structurs

tent Fillet

ideld

I? o, 4 or o, § oweld in Table 4.1.3(2)(2; 0 this 300k is is2d,

tEe doudlie sczlloped intermizzent fillset weld can be used 25 a substizuts,
with the sizes or zhe sczllops es speciliied in Fig. &elece velow:

The two erds of the scalloped intermittens fills* weld snculd nave good

Quality fi:lot corner weluing.

S 75mm

F > 25mm

TS W e

l-—-?s;'i 0mm ’
oWt

o

By g . N
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-

(2) “iithin com-onsnts havis

{3) The entire dra e,
and within arss

[¢ P BTN, S

3.2.1 Las weld should no% be used ror welding major struczurss
outt weld snould be usad.

Lao Yeld 7idtn and .elding Dimensions
3.3.2 If las weld 1s used, its lzo wiith b snculd meet thre re
selow; also, the weslding dimensiscas of the tws Jjointsd surfaces
should be in accordange with ths reguirements o7 the No. 1 wels
4.1.3(2,(2), where b=28+15mm; Lt sno:ld not Se grestsr tran 5

In the aovove formula, d = the Thicknass of the

nlate of Thes lacped jolnt,.
3.363 The lap width of the snell w=late and the Jorzed stsecl stsrnooss
o2 specially considsrsd., -
Sectien 4 Plug "=1d and Spot eld

rlug “veld

3.4.1 Under special coxzditian when olug weld is selected for use, it
that such welds may be soacsd accordinz tTo the diasnsisns soeciiizd in
in order to satisly the rsguirements of sufficent root senstr.tion.

Circular rlug Jeld ' Slot Jeld

1r4,

——— — — —— ———

HU)




Spot Jield

5 . . . PO N . _ .
3.4.7 ‘ inen .scot ﬁeld is us2d for welding seccondary structures with
a thickness less thar or egual to 5 mm, ics so0otT weld dismeter 4 an
distance t should satisfy the requirsments soscilizd in Pisurs 3
S20% weld tyves may be either sinzle surface or doudls sur

o

clates ha

and so»ot weld
m.s .4.2 beIO'
foc2 intersscti:

Vouble. surfacse d=romm toss Single surface
intersscting 590%T wela = 1o *5 s20t weld
figure 3.4.2
%
é;
8
A

p “:.‘I g




chaopter X7  lelding o

Szction 1 Zenzral Rules

4.1.1

{1) In the wvarisus welded s=ructurses, welded [2ints arranzed in tne area whnsre
Tress concentrenes should be avoided; the oluce whners ssgcticns of members zhan:ie
abruztly should have a sufficent Iransiwion sarsa.

(2) In various welds, manual, autcmatic cr semiautomatic weliing of 2nd

weld i snoiuld be couslderea {or use wiznlin trne maxlinam range Icssiblie

dur: erztions.

(3) SHoriztornal welds Ffor major nhull structurss srculd asinteain a fixed distance.
Soriztontal distence for butt welds should not de less Tran 1.0 mm, =ad soinzed
angle formazions should be avoided. The horizontal distance bezwsen cutt welas
znd corner welds shculd not 22 less than &0 mm.

(4 In bust welding matzrials with different Lhickness, wrnen the thicknessz is
zreater than or ePual to 4 mm, the edges <~ The plate sho.ild be scarfed, nmuaking
it o rhave a nomozenecus transition., The width of the scarf shoild not 52 less
than 4 timss the thlickness,

4,1.2 Vlglding freszarstion

(1) Before wslding, zhe oxidized solinters, moisture, oil sellusion and ozher
vollutents That aight alfect the gquality ol Ths weld sho:ld ve remcved Irom the
srcove 2dzes of the welded peris,

(2) Groove tyoes end fitting guos of the weldied edges srould mset ths recuire-

ments sd=cified on design drawinzs, Teck welding that might afli'zct the juelicy
of weld and edge defects should be removed or correct vefore welding ousrazisns,

(2) nen welding low‘alloy s
low temoerature conditions, ef
snoild ce practiced.

teel varts or parts with strong rigidity und
ffsctive pre-neating and the rnal “rot sl

scantlings of corner welds should oe determined according To the
~2 sIr ural oart's thinner sleze.

(2} Corner weld tyoes and scantlings of dry c:rgo shio aull struc=urss snoild
b2 in accordesnce with those sove ecified in Tadle 4.1.3(2;.4; and fable 4,1.302,:0).

\3, Corner weld types and scantlings of tenker hull structures, excest those oFf
oil Taiks, wrich srould b2 in accordance with those szecified in Taoble 4.1.3(%Zj.a)

id Tzdle 4.1.3(7), should mee: the requiremsnts sdecifisd in Teble ¢,.1.3(2)(a; and
lable 4.1,3{2,(%;.

centlinzs ol weld lars o7 corner welds feor oil tank dscx structurs of Tankers shosld
02 in accourdance wiih the recuirsments stecirizd in T;ble $.1.2(2){aj, with an
azditioral 1 mm in thickness Jor corrosior revlacement,
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section of the w

(2) fhen trhe thicimess of the oslaze is greater %“nan 15un,
Hoe 5 weld should te changed o the h3. £ weld.
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w2lding sumbers of Sorner Jeld ol wry Zarge Shilp sull 3TrucTures
: tadls «.1.3.02,{z)
%o‘?t T ) delding) femars
wumser % Leme = Jolnifed rarts Jumser % T
' }
2o0unle Zestom
) ' . ) . i
i datertisnt 5:0TLTns 1 |
Slav kzel
' Gon-wstartignt szsctions S
: 26Tzrtisht ssetions and englias 1 bbs casa ~lz ts
, 3 ComIEITment arfin sncilt ve in
i 3 asccriance with
1 Tanx too E raguiremesats ¢l
clase | Section 44243 of
! tnis bosk,
{ Joner srees 3 |
i . : . .
«gln enpine seating and under 1
‘ axial bearin seat
Flcors i 1 szl @ 2 | -
#io0 i in area J,:ZL {rom ssam 2 I
AN C
{ Jther areas | 3=
i dmtartignt floors 1
H ) -
: - !
ingine compartnent and arsa 0,25u 3 '
: 3ed olate Ircm stem '
1 i - !
o dther aresas 5
i Q1o t o
i giraer o . v . l
2 i :~u’1e Jnder the axisl Dearing seat 2 !
H SEeA 3¢} — -
' ~late - -
! i Tank tcd olate ingine comoaritment area 3 i
.. b _ ;
Liner areas oo :
. ! T
. - floors Loas
! H
Vs At s - i
2 | 3irders and stiffening wveos 5 !
Sides of wat:rzizsnt and olltight floors i |
a1 alt peak ard area J.Z3L from otne S :
, 3ed :)lave stem j !
!
, (zter areas 5 )
!
4 flcors In area /.25L from stem 1

Lthar areas

———

-ain enzine seaiins ard under zhe 2
axial oearing seat
In arza J,23L fr-om scem 4

Jvirfanin;

W2os
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Iransverse pulxznead

o

Tace olat

In area 0.25L from stem end
engine compartment arsa
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GO

Q = 5

“ed »late

In area 0.2ZL f{rem stem and
engine comvartment ares

viher arssas

face plate

Jnier axial opesring seat

G

Ingine comnartment ares

Other ar=as

p-a
()

In aree J.25L from stem and
daen water %ani, altseax

vhper arsss

Fface tlate

Jnder axial b2arin: s
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:liss to u,lii:f

588 Dduriine engsines,

7.1.2 In welding strucitures of rotor stafts, suitable welaing mansrials sncild

be selected. Jelding rods, flux a~d other "e*u’qf ﬂateriais shoul@ ce selected

after weldling tests, wiztn thelr mechanicsl Jrcderu ies 20 the dscosited metal nos

lcwer <tTrhan tne lower value of he mechanicsl »oregertizs of tie zarent m=cal.
reoaration Before Jelding

7.1.3 3Zefors welcing rotcr sralts, soecimens should be ¢ wved according e

deternired and under the same condition and tecnnizue; flaw dstection and meial

Jhase insrecticn and mechanical uroverty testing should %2 carried o:t., ‘iork

should be carrisd out only after testing and det ined alizrled. Sgoe r

vroducts of oatches, molds, and fixe o;mtcd ore is ; n

technicue snd materiels may be sslected at rande Th

Saip Inspsctlion Bureau. iechanical oroverty ts 'n

tending resistance, and impact tesiing Mheir

regzairemencs,

7.1.4 =aotsr shafts whould e subjecied to ore-neating graduzally belore wslding;

during the welding srocess, thermal osrciectisn oractice should de sericusly

watched. Temuerature for rre-neatiang should be in sccordance with %he szlectsd

matarials,.

Seat Treatment and Inscection After Jelding

7.1.5 L=2at treathment should be carri

ed out after the rotor shalts are welded; recuire-
mants for heat treetment should be in accord with ths selected macerials and welairz
nethods. .
7.1.3 lields are suo&ec:ed to flaw detection iunszecciun in accordance wiih che
reguirements scecified in Secvion 5.2.5 of this book.
lagore rﬂfininé, welds should be subjectsd to magnstic suriicle examinution snd octher
e:fdctlve methods fcr surface inspection. Oracks must e cemzlotely eliminated and
ressired, and heat treatment should be carrisd out to elinmincte suress,

7.1.7 In weldinz roter shefts, <“efasrmation must be sevarly contrelilud; 12 Lhe vwolime
of the deformution sir-ess tre allowadle value as dzsizned, trhey snhould not b2 usad.
7.1.,5 Heat siability test £or rotor shafts s-ould be esrriasd out in accordance with
rsguirenents ssecified in 3ection 3.4.3 o° 3uok VII.

Section 2 Yeldin; ¢l Znzl.e 3ase,sudacrts and

.

An.licadle Janze

< s
viner vomnonents

7.2.1 ris section ctlies to the welding of diesel engine seatings, 2agine coesiags,
eranksralts, c"lludar 224 durbines, and other cemoonen:s,
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Jecwica & Agas Irzatmsne
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or weldi-yg imoortunt pipes and flsngss ol nigh )
if "they ars mads of h=zat-resisteant alloy steel or caroon sizel
.24% cardon, nsat trzatmant snouzld be carrizd outr To imdrove The wald
allic comzosition of the heat allected area.
I ‘Men heat crszaimzat is carrisd out in
entire s=ction or part of the waldsd joint she

aftsr ramoved, =ud tTn=

quali 28 3nould not nevs

s, S its or aznts

izes ol Tnhe E

zxist,
- . . . . . a0 [ 2 .
C.4.2 AfVer steam pipes hzving 2 working dressure greater Shan 18 Xg/em™ end having
a temsarature greater than 335 degrees C are welded, <heir weliing gualicy should
oe inspected, using x-ray or Zamma ray or other reliable usthods and they should
meat Tthe reguiremsnis ol Grade 1 standerds svecirisd in Section 2 of Chans=r S,

Chapter IX  Riwsting

Section 1 Genersl Rules

mn

7.1.3 Stendard snhiobuilding rivets ars to be used in 2il hull riveted strusture

9.1.4 Under general conditions, riveting is to be performed aftar comtlesion of
welding,

If riveting is to oe carried out at the sams Time o welcing, rivseting should be
serformed &t the ar=ea about 3.0 mm from the joint, alter comoletion ’

Zeled coint surfaces of riveting should be cleened znd srhooch; Joints shoula de
%izkt, and should not neve any contaminating substances and should not be zrooved
or insven,

J.l.¢ wivets sho:ld match with rivet holes. Under varsiculer com

rivet vnoles may te rimedied by reaming the holes or Ty welzing up

sy do not affect the joint sIrenzth.

-

2ol Ciltizht rivet joinus generally should net de installsd
it is dirficult to insure oiltight reguirements during rivsting,
insoludle in o0il are vcermitted for installatiocn,

with gasksts, hen
gasxets that are

Y

z.1,.8 coles for the countersunx rivet uvoints are to be sunched,

Jel.3 After riveting is comuleted, edzes of ups jointed 2arts should be caulked.
Tre distance tetween the c¢enter and the edze of the rivet holes of the jointed oarts
sho:ld nct te less than 1.5 tines <the diamster of the rivet after caulging,

"f\




B3OK VII  LATZRIALS
Chagter I  General Provisions

Section 1 Jeneral Rules

1.1.1 Quality and testing of imjortant materials and manufactured osroducts of
ship hulls, boilers, nressure vessels, and machinsry of sea-zoing vessels
must be in accordance with the »nrovisions specified in this Book; comvlete

. and certified documentation must be prepared for them. If there are some
that do not meet certain requirements, they must be azooroved by the Ship

Inspsction 3ureau.

1.1.2 GChemical comnosition, mechanical wroperties and &

(U]

stiag methods fer thoss
materials and marufactured orodusts of ship hulls, boilers, sressure vessels,

and nachinery of sea-zoing vessels that navs not boen iacluded in this Z2oo0k
v = o

may be tested and accepted in accerdance with the national standards wvith

<he ggreemsnt of the Ship Insvsction 3ureau,

1.1.3 iizw products and naterials must be certified by the dssartments ccicerrzed,

and nust oe avproved by the Ship Inssection 3ureau.

l.1.4 Ship mzterials end manufactured products that had been inspected by the
Ship Insvection Bureau must be stamped with the certification seal of the

Ship Inspection Bureau., The seal samnle should be the same as Pigure 1.1.4.

Section 2 1Inspection of Ship Hull MHaterials !

‘roducts Insyection

P N

' 1.2.1 Zroducts insnec-ion refers to %thne inspection of shipbuilding materials and

naniafactured sroducts eonducsed by the ranufacturing nlants in accordance

4l




with the »reseat .ules and merchandise ordering
Jdlants must issue the gquality cer

materials and manzfaciured »roducts.

a3
3 P3a..-
T1lllwn

After insnection,

saigbuildiag

if the 3hip Inspection Burszau ccensiders it nscs3ssary, inspectiors may ve dis-
oatched to the msnulacturing plants to participate in the iansvection. Afzer

X2zxanination and Insnection

1.2.2

1\

ne

o

sexamination and insnection rafer to =

testing of ship hull materials or manufactured sroducts conducted by the

vards (or factcries producing the shin machinery) according

Rles.

S"ipyards

shipbuilding materials and products that had been inspected

with gquality certificates in order,

g2n2rally need not carry out any reexamization or

if no special condition

e werification szz2l of trhe Ship Inspsction

struck on the nanufactured :rodusts.

spet checking

to the pressnt

iuspection 5f
and certified
Py

oy
cne

exists.

22lity of the materials or products are unimcwn, or testiar items ircludad
< o

in the guality cartificate do not meet the reguirements sdyecirfisd in the

oresent Rules, supolementary testing rust be carried out.

Section 3 Treatament of

Ly

Buriag the work process or the installation
or products, if low quality of the products
the meterials or osroducts ars sujsnlied with a

been reexsminid or inspected and certified,

they

by .,

of the shipbuilding materials
is discovered, whethsr or uct

juality certificate or 'ad

are not permitted for uss,

dowever, a reoxamination of the same batch of meterials or products may be

conducted.

If oartial defects are discovered in the original materials cr products,

tae coadition that it wonld aot affect the product quality, repair 5y weldin

according to specific

42

2oaditioas may be carrizd out.

under :

Py
o

Rejair by welding of
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2.1.3

important materisls or products may ve cerried out with the agrssrent o

the Ship Inspection 3Sureau,

Insortant casting and forgzed parts must bDe subjcct to hesat treataent; heat

treatnent process is.formulcted >y the manufecturing oplants,

Chapter II Testing Methods and Spyecimens

Section 1 Gensral Rules

The oresent Chapter describes the testing reaquirements of gzeneral vroperties
of shipbuilding materials. Special testings and specific fechnical standards
for materials are svecified in various chapters and sections of the present
Rules.

Casting specimens fundamentally should be noured out amonz the same castiags;
if special requirements exist, casting specimens may be poured out aloae from
the metals of the same batch of the nroducts of the same foundry,

Specimens of parts that must be subject to ‘eat treatment should be cut and
selectad from the parts affer heat treatment. Specinens thet were selected
alone should be subject to heat treatment together with the other oarts.

The cutting and selection of spsciasns should be carried out by the cold
working method. If the specimens are cut and selected dy flamming or electric
arc method, their cutting line distance from the edge of the specimens must

be at least or equal to the thickness of the materials, but not less than 19 mm.
During the process of mechanical testing of spscinsns, if the urmsatisfactory
tosted ilems occurred because of accidental defects, new specinens may be cut

and selected from the same materials of the specinens.,

If the unsatisfactory test was not caused by accidental defects in the sjeciaens,

B

the unsatisfactory items should be retested, selscting twice the number of

43




=

specimens from the same batch of materials. After retesting, even if only
one speeimen failed to qualify, that batch of materials or that particular
item or part are not permitted for use. Iowever, the unsatisfactory item
of that batch of materials may be retested one by one according to sjyecific
conditions; those that then meet satisfactory reguirements may be permitted
for use. The manufacturing plants may also carry out a new testing of the
batchss of materials of all satisfactary items after heat treatment in
accordance with the requirements of Section 2.1.3; those that then meet

the satisfactory requirenents are permitted for use.
Section 2 Tension Tests

2.2.1 Tensile strenzth c;, vield point’uu » elonzation retio § , end cross-ssctional
area reductioa ratio vy and other mechanical rroperties of shipbuilding mstsriels
should be determined by the tension test.

Tension Specimens

2.,2,2 Forms and di-ensions of tension specimens

(1) Standard specimens and proportional specimens (different cross-sectional shapes)

used for the tension test should meet the requirements specified in Table 2.2.2 (1),

: enzth [Cross-section;§ound, Speclien gympols ol
Specimens ~ ;Geuge lenzth (Orogs-seck jdisnster,, isgggg%en\nultlole
: aras —oumber
ong! 200 . . . i i E]

Standard F g 314 l 20 [—————Ji-————
ghor 100 | i 8
ong | 113vF, desired i desired | 8

i as desire as desired —————
PrOPOrt%&n hol‘ :_." 5.65\/?.— ! l &

Hote: Other sroportional sjecimens using the zauge lenzth and
diemeter or cross-sectional area Z?hch 28 castings and
forgings using specimens with gauge lensth 2.5 times the
dismeter (%.. )7 may be permitted, but should be pointed
out on the certificate.

ANAKT b Xk I, B AR Y e
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(2) Dimensions, allowable tolerances, and smoothness of surface working of round
svecinens should meet the requirements specified in Figure 2.2.2 (2) and Table

2.2.2 (2).

- Flnrure 2.2.2(2)

In the figure: P .
102, (K ong specimens

8,4), mm
Gauge length li={ sda( ﬁwa" "muy :
g CEERESD, My ot specinmens

l=l,+d,, mm,
R=3-.5, mmy

- . . . . dy=specimen diameter

g:;l)eci:gen | Allowable tolerances (mm) | A]Iowable glﬁiﬁreal tViS,\lue of
Fand s + dlame
* ) ' Gau"'e N mth n t[‘e = ze
\Dismeter ds 8. | within the zauge length of
<10 ; soq 0 t0.1 0.02
>10 b sea ! £0.1 ’ 0.05

Note: Allowable tolerances of. casting specimen diameter may be double.
(3) Dimensions and machiring smoothness of plate-shape specimens should meet the
requirements specified in Figure 2.2.2 (3) (a) or (b).

R

T

*l | 4@% . _{J’L

s

lo

1
Figure 2.2.2)()
In Figure: s,=Steel >late thickmess
by = 30mm,
B = 4gmm,
- {u 3vab, (long specimen) mnm;

$.65v/4,5, (short svecimen) mm;

l=l,+15mm,
R=3~ 5mn,

45
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.. Figure 2-2:203)(b)
In Figure m, = (~25mm, :
- b, =30mm, ’ S .

1,={11-3\/§L (long specimen) mm;
5.65va,,  (short specimen) mm;
l=1, +15mm,
Allowable tolerances of specimen dimensions shown in the
Spocirmen willlh by t0.5mmy two figures above:
Specimen length /,.«eeeme29.1mmy . .
Max. & min. width differential value within gauge length....J.lmm,

A rolling surface should be kept in plates with a thickness greater than 25mm,

- then plane down to 25 mm; and a round sp.:cimesn of approximately the seme thickness

may also be made.

(4) an entire sectional surface test should be carried out for the hot rolled

sectional sticks with a diameter less than or equal to 25 mm; specimens should
maintain the original rolling surace; for those with a diameter excesding 25 mnm,
their svecimen dimensions should be machined to meet the requirements specified
in Table 2.2.2 (2) and Figure 2.2.2 (2).
(5) PFor tin bronze and brass, specinen dimensions should be:

“dy=10mmy; [y=50mm ,
For bronze containing no tin, specimen dimensions should be:

: JD = 15|nm, lo-- 150mm °

For aluminlum alloys aad magnesium alloys, specinen dimensions should be:

. dy=12mm; ly=§0mm .
(6) Por flake-grephite cast iron, specimen dimensions should be:
’ d,=10mm, lp=50mm , '
’ Dimensions may also be:
4, >10mm; Iy = 54,

(7) For tasting of grey cast iron, see Section 8 of this Chapter.

46
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Tension Tests

2.2.3 Tensioﬁ tests should be carried out at the ambient temperature (20°C+10°C).
During testing, the speed of shifting the machine's two grips under authorized
load should be as follows:

(1) 3Befors the yisld point (8,) or yield strength (%s)is reached, it should not
be greater than 8%/second of the origzinal gauge lenth.

(2) After the yield point is reached, it should not be greater than 40%/second
of the original gauge length.

IZstimation of Tension Properties

2.2.4

(1) The yield point is defined as the point determined durirg the elongation
orocess correspoxnding to the first drop of the index showing the maximum and

minimum load apolised to, and, excent that of the original cross-sectional

-area's yielded stress (ke mmz), its acouracy should be within 0.5 kg mmz.

(2) Tension resistance strength is defined as the specimen's maximum load before

tension fracture, except that of the original cross-sectional area's yielded

- stress (kg/&mz), its accuracy should be within 0.5 kg /mm2,

(3) Elongation ratio is defined as the percentage between the increased gauge
length and the original gauge lenth after tension fracture of the specimen, its
accuracy shoild be within 0.5%.

(4) The reduction ratic of the fracture surface is defined as the percentvazs
between ths reducti~z am unt of tlie fractured cross-sectional area and the
orizinal cross-sectional sreg after tension fracture of the specimen, its

accuracy should be witain J,5%.

Supnlementary Tests

'2.2.5 If the results on an original tension testing specimen do not reach twice
'éhe diasmeter or width, starting from the fracture point, and its slongatior ratio
does not mset the statsd or required walue, such test is deemed ineffective and

supnlementary tests must be carried out. If tension tests form double shrinkage

bottlenecks, a new specimen should be selected. A sun lemencary test of ancther
soecimen must be selected from the same heat or test lot of materials,

47




Section 3 Impact Tests

2.3.1 The objective of impact test is to determine the impact energy loss of the
metalic materials during fracture under power loading condition at anbient end
low temperatures.

Inpact test is generally shown with the impact power 4,(kg-m) or impact value

a,(kg-m/em?) ,

Impact Testing Specimens

2,3.2 Types and dimensions of impact testing specimens

(1) Dimensions, allowmble tolerances and proposed machining smoothness of U-notch
type of impact specimens should be in accordance with the requirements specified

in Figure 2.3.2 (1).

[AY]

5541
vs 1

£140.1

"
]
\

kv
3
e
[
-
[AY

a2 l—————-‘ﬂ.s;’:o.ﬂﬁ'—'l

Figure 2.3.2(D

(2) Dimensions, sllowable tolerances and proposed machining smcothness of V-notch
t:oe of impect svecimens should meet the requirements specified in Figure 2.3.2 (2).

SSI:H
[ ..
. H ‘e
. - £0.254-0.025 I . j
PO hed ’ ° o
A *
:7.5*0.(2—-—1 £5°+2° 10£0.1

. ) R Figure 2.3.2(2)

v ]

N\
N

hvl)
YY)

"2,3.3 Selection and Machining of Impact Test Specimens

.(1) Positions, the number of selections, and orientation (direction of longitudinal,

horizontal and firing off) of impact testing specimens from naterials are described

48
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‘dimensions of the p:ndulum shoild be in accordance with the requirements specified

in various se¢tions and chapters below. During the selction process of the
specimens it should be assured that the metals should rot be affected by the

cold treatment or heat to cause a change in their properties.

{2) Specimens must be machined at the four surfaces. However, in asccord w»ith
certain related technical corditions, the surface having the notch perpendicular

to one of the original surfaces, or with materials having a thickmess of 10 wmm,

two surfaces without machining are allowed.

(3) The notch of the specimen should be perpendicular to one of the original rolled

surfaces, in accordance with the requirements sopecified in Fg ure 2.3.3 (3).

' Figure 2.3.3 (3)

Imnpact Tests

2.3.4 The impact tests should be carried out on & pendulum-type impact testing machine,
with the specimen freely placed on two racks. The maximum'energy of the testing
machine generally should not be greagter tham 30 kzg-m. Velocity of the machine

vendulum 2t the moment of striking the specimen should be within 4--7 m/sec. The

mechine pointer (or geuge) should assure the reading accuracy of the impact power

pot less than 0.5% of the energy. Impact testing machine support and the major

in Pigure 2.3.4.
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Figure 2.3.4

+

2.3.5 Impact test may be carried out under room temperature, from ZODC._Sc C or
.at low temperatures of 0" c, -10°C, -20° C, and -40° c.

During low-temperature tesuing, soecimens should be subject mo cold treatment to
reach a low temperature of -60° C, using ice and should not use wfreezadble liquid or
" other mixtures as the colding agents. Ice should be poured in a stirring fashion
so that the temperature would be uniform, After the colding agent is poured into
the container and after reaching the required degree for a time of not less than

5§ minutes, the snecimens may then be put in. The specimens should remain in the
container for a period of not less than 15 minutes, after the temperature once
again reachss the required degrees. The specimens should then be guicikly taken out
for the impact test, within the time limit of 2 to 5 seconds. TIhs sugzested cold
treatnent temperature should under 3° ¢ o 4° C.

Puring the impact test, the zap between the pendulum strizing point with the notch
.of the spscimen should not exceed J.5 mm. Accuracy of the reading figure of the

tnpact nover should be within 7.1 kg-m.

.~ e e WA

50

T A




Section 4 Deformation Time Zffect Tests

W

.1 The objective of the deformation tize affect tests for steels is to

v

deternine, after nlastic deformabion under cold tresatment, the chan:ies in
mechenic properties caused by <he internal fusion precisitetion process uader

ambient or hizh teaperatures for an extendaed time.

Time Zffect Specimens

2.4.,2 Specimens

Suecimens ere selectad for deformation time effect testing from one szadls

blank with a length of 320-420 mm and a width of 30 mm from the steel olatss

end steel molds. The semple blsnk should be elongated to obtain o 10 nermarent
’deformation, allowing & tolorance of J,5%7. Afterward, select o specinen as
indicated by Figure 2.4.2 from the gauge length of the sample blaxnk which forms
-a blank sample measuring 12.5 x 55 mm aftsr machining, with one side meintaining
the rolling surface. At this time mexe it into an impact specimen according to

the dimensions and finishing smoothness specified in Section 2.3.2 after machining.

55 S5

0 —

-1—'{ 10.5p—

110,54~
— 3

120

Figure 2.4.2 Front view of this figure is the rolling surface

Tims =Zffect Tests

% .
2.4,3 The manufactured s»ecimen is heat trzated homogeneously under tempderatures
]
a0 :
. of 257 Cf10°C for one hour (artificial aging), then cool it in the air. Hzat
ar
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treatnent of the snecimens may also be carried out before zolishing,

- v

Imvact test for impact specimens alfter the time effect testing should be carried

out by the psndulun tyve imdact tssting machine within 2 specific snergy rangs,

\d
urder room temserature of 20 stshe.

-~

Section 5 Bend Tests

2.5.1 The objective of bend test is To exemine the bending slastic properiss
of steels yielded accerding to reguired beading levels after cold and heat
treatment or after treatments similar to quenching temperatures and other con-
iitions and to detect defscts,

3end Test S»ecimens

.2.5.2 Dimensions of Specimens

3end test snecimens are divided into several types as described below, eaccording

to their naterials, types, end technicsal requirements:

(1) Ordinary steel >lates, steel molds, and flat steels with =2 width exceeding
179 rm are divided into standard and wide specimens, according to their various
technical requirements:
(Z) Standard specimens: Thickness t:phiﬁkness of the origirel materials (main-
taining original rolling surfece);

#idth b=2 52 mm, but not less than 19 mm;

Length L25 t 4150 mm,
(:) Tide specimens: Thickness t thickness of the originsl materials (main-
taining orizinal rolling surface);

width b= 5 t{ 2m;

Lengtk L5 t+150 mm
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The degree of smoothness sfter volishing of <he side surface of of the side
sur{ace the piate should not be less than, its corner may te :adé into #n arc
with a radius not to mm excesd 2 mm.

(2) The cross section of specimens of steel materiaels with squars sections
having a width less than 107 mm or circular sections should be equal to the
cross section of the original materials. The length of specimens, L, should

e equal to £ times the thickness or the diamster, plus 150 mm.

(3) Dimensions of cold bending specimens of forged steel parts should ba:

10 x 20 x 160, with each sids measuruing in mzm; sach side beinz smpall round
corper with a radius of 1 mm.

(4) Dimensions of cold bending specimens of casted steel parts should be:
sections of 20 x 25, with each side measuring in mm; length not less than 2.C0ma;
corner sides made into round corners with a radius of 2 mn; diameter of tThe bend
center d < 50 mm.
‘‘hen oroblems zrise in obtainingz specimens, sections of 10 x 12.5 may also
be used as specimens. with each side measurinz in mm; diame<er of the bsnd canisr
d=25 mm,

Bend Tests

2.5.3 Bend tests are divided into the following tyses, according to threir
cheracteristics:

(1) Cold bending: Bend tests of specimens ars carried out under room temperaturs,
(2) Eot bending: Bend test of specimens zre cerried out with <he testinz machine,
under a teuwrzraturs specified by a certain technical requiremsnt; the specimens
are to be heeted homogeneously before bending occurs.

(3) Tempering bend tests: Bend tast of specimens are carried out arter he

z 2
specinens are completely cool with rater with temperaturs of 23 to 30 C; snecimens
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should be hsat traated to a temperature of 550°to 770°C before tempering ben
t2scs are carried ocut,

(4) lon-guenching hardness bend tests: Bend tests are carrisd out after cooling
in water; specimens are to bLe hsated at the guenching temperature before carrying
out the tests.,

2.5.%4 In conduching bend *tests, specimens are placed on the campressor (or
special testing machine) or other equipment; bending operaticn is carried out
according to specified technical requirsments with respect to the diameter of
bend center, d, and to bending angle as indicated in Figure 2.5.4.

After bend tests, if exemination of scecimens reveals no cracks, fractures, sores
and other desfects »resent inside snd outside of the bendinz area, the tasst is

o

deened sztisfactory.

\
\
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Section 6 Top Ucsetting Tests
2.6.1 The objective of tor upsetting test is to sxamins and to determine the
plastic trunsformation properties of rolled steels, rivets, bolis, and other

steel materials subject to tsp upsetting under cold snd hot environments,

Too Uosstting Iest Specimens
2.6.,2 Specimens may be selected from rolled steels, rivets, bolits, and other

steel materials that are asparently satisfactory after an exanination; their

dimensions shculd be: cross sections should be the same as thz ssctions of the

original materials (the same as naintaining the original rollinz or drawing

surface), with heights 2 times the dismeter; ends should be vertical with the

axis of the snecimens,

Cy

[eh]

. Top Uonsetting Tasts

“Top upsetting tests should te carried out with a compressor or forjzing machine,

24 TN

at room temperature or at a temperature for homogeneous heat treatment that
satisfies a certain technicaol requirement. Specimens with diasmeter less then
115 ma may be forged with hemmers during top upsetting operation; however,
specimens should not have any signs of twisted or uneven forgzing.

2.6.4. Specimens during top upsetting operation should reech 2 heizht of a
certain snecifisd techniczl requirement as shown in Figure 2.8.4, they should

not have cracks, fracturess or other defects,

In the Figure, h; is the height after top upsetting overation; h is the height

before “he specimen zoss through the top upsetiing ogeration,

SPFTTTIO7 77T A 2227777777

Figure 2,6.4
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Section 7 Brinell Hardness Tests

2,7.1 The 3rinell hardness tsst is carried out to calculate ths 3rinell hardnzss

ralue, using steel balls with a definite diameter according To the required

load compressed onto the surface of the testing metals (as indicated in Figure
2.7.1 (a)}; after subject to a load for the reguired zine and then unload (as
shovm in Fig., 2.7.1 (b)), <he diameter of the compressed scar o the szecinen

surface can be calculated. The hardness value is shown by the symbol E3aa.

!

(1) The DYetermining nethod's applicable ranze for drinell hardnsss of zmetals

n this ssction is H3=8~—230,

[y

and other alloys as snecifiad

(2) The 3rinell hardnsss value is shovm by the averaze pressure (kz'a

o

applied to the scared surface arez of the steel ball of the tested szecinzns;
the formulas delow nay be used for calculating the hardnesz value:

- 2P
“aD.(D-vDI-a2%)

HB

In the formulsa:

P----load applied to specimen surface at which the steel ball pressure
goes through, kg;

D--~=-diameter of steel ball, mn;

d---~diameter of pressure scar, mm,

O '
. p _;f’

® »
. Figare 2,7.1

Hardness Specinens

7.2 Snecinens
\1, Thicimess of the srpecimens should nct ve less than 10 times the daoth of

the pressure scar. If there are other requirements spicified by technical

coations, the thickness may be 8 times. [he depth of nressure scar nay be




obtained fr-m.the following formula:

4
A=
=DHB
In the formula: P, D and E3 are the same as 2.7.1 (2) zbove.
(2) The lon_th znd width of sosecimens should nob be l2ss thum swo =iies <the
liameter of =h2 steel ball,
(3) 1The surfacc area of specimens should be polished sioothly, so che

Jressare scur 2ay leave sufficient clearity uround the ed es to insure %he

accurasy in calculssing the diameter of the oJressure scar.

Hardness T2sting
.3 The 3rinell hardness testing macrine should be =2ble to carrsy tnz additioral
load evenly and under a stable conditisn; and should also be able to maintain the
additional load «ithout chanze in the reguired tine; the cdirflerence in inclina-
cion should not =xceed 0.2/1)0 hen action is vertically adplied to the surface;
allowable ervor of the load should not exce&iilf.

The stecl ball for hardness testiny should be made of gusnching hard stesl with
its hardness not l28s %than Viclzers huardness velus H,850, The smocthness of the
steel ball surface should not be less that \Jq1g; any surface dsfects should be
obsarved undzr ths microscope with - magnitude of 5.

The diameter and allowable tolorance of the stall ball should de in accordscace

with Tenle 2,7.2 below:

Table 2,7.3

Dismeter of Ste21 Ball (mnm) Laximun allowable tolorance (=)
2.5 ’ l +0.003
13
5.0 - L +0.003
10.0 +0.010 :

PO PP T
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Iardness Tests
2.7.4 s Brinell hardness Test should be carried out at Tempersiures of
Q - . . i : . LY LN A .

1378, Durwuag testing, the diameter, ths size of The load, and the load
meintel ing tize of the steel ball should 2e selscted according to the sredicsed
hardnsss and thickness of the spocimens as shown in Table 2.7.4 below:

Juring testing, the distance bebwsen the pressure scar cenural distance and the
edzes should not be less than 2,5 tines the diameter of the pressure scar;

adjacent scar central distance should not be less than 4 tines the diemeter of

the pressure scar.

Table 2.7.4
- Thiec! Relationshlyp v
Range of | Thickness ?1t 1o0ShIR oy 1 Ball losd P |Loan main
Tyge Brinell P of on loa and Diemeter C{xz) taining
195, haggness V.'s2001p2R9 4o neEePID tem) X5 [£ine (Sec.)
i S| of.gtes l
, N t1iees oo 00
. 140~450 42 .+ P=30D* .5.0. 250. 10
2t D <2 2.3 . 187.5
c il —
k ‘Si : >8 10.0 1000
2 _::" <140 . 6~3 P= lO'D" 5.0 250 10
i <3 2.5 82.5
T 6~3 : 10.0 3000 ) .
; >130 4~2 P=30D? 5.0 750 . 3 . 2
' <2 _ 2.5 _o1sns 3
R ]'—“ 9~3 | ' S0 ¢ 1000 :
3 - -~ = ] ! :
8o W 130 6~3 P=10D 5.0 ! 250 30
. .
LS i <s ) 2.5 | eus
4 g - >8 10.0 250
3 7 a3 6~3 P=2.5D* 5.0 82.5 - 80
- <3 2.5 15.6 .

the diameter d of the pressure scar should be within the range

below, after the test had been conducted:
. 0.25D < d < 0.6D
‘In the formula: D--~-Diamter of the steel ball, mm.

v

If the above mentioned conditions are not mest, then the tests are not affective.

58 :
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ilhen. hardress test using steel balls with 'a diameter of 10 mm or 5 mm, the
calculation accuracy of the pressure scar diameter should be within 0.02 am;

if 2.5 mm steel balls are used, the accuracy should reach 0,01 mu.

2.7.6 The hardness value of metals may be obtained according to the squation
indicated in 2,7.1, according to the diameter of the pressure scar, the size of
the load, and the diameter of the steel tall, such as follows:

EB >100, changing into en integral aumbsr;

HBz10~-120, select the first uait of the decimal fijures

EBC10, select the second unit of ths decimal figures

Section 8 Testing of Tensile Strength and 3ending
Resistance of 3ray Iron lastings

2.8.1 Tensile tests for zray iron castings are carried out to determine the
te sile strength of gray iron castings under wabient temperatures, the value o,

and to observe fracture conditions:
>

p .
B=F-  kg/mm?
In the formula: Pp==~-maximun tensile load, kgz;

Fee--minium cutting area of hnorizontal parts of the specimens

before the test is conducted, mz.

Tension Specimens

2.8.2 Diagrem, polishing smoothness, and dimensions of tension specimens should

be in accordance with the requirements specified in Fizure 2.8.2 and Table 2.8.2.

l)l.Sd/

Y3

111
]

L
Pigure 2.8,2

Table 2.8.2

Dismgter E:eciten |ben::‘-:h Or & Lin~th of

sorer=iargad
T o i

B1a%k (o) MPRETOT Momiecnegl ' Saaz'r () dimgeso
- - =
' 13 U axous s ! 18 Mz | S4~s54
20 13£9.05 13 u Mis ' 207
20 20£0.1 2 36 -ma | 126~132 _
. «“ 1040.2 l 30 50 Mz L 174~100
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Tension Tests

)

2.8.,3 Tension t2st may be carried out with any tension testing mnachines; however,
the fixtures of the testing machine must insurs their 2bility to maintein a

center of symmetry; tne loading accuracy of the testing machine must be within

(&)

17 of its indicated value.
Bend Resistance Tests

2.8.4 3end resistancs test of gray iron castings is to deteraine the degree of

Q,

bend resistance % under sa>ient temperatures and under static conditions:

—O,=K.P kg/mm? -

In the formula: P----load of specimen during fracture, x3;

. ‘gl
K--w~constant, k= :43 3
l1----central distance of begaring roller, mm

d-~--diameter »f snecimen, mm.

Bend Resistance Specimens

2.8.5

(1) Bend resistence specimens should be selected by the baked, vertical sintering
aethod.

(2) 3end resistance svecimens normally use blank specinens; if svecial requirs-
ments exist, machining snecimens may be used.

(3) Allomble tolorances of the shortest length and dismeter of specimens should

be in accordance with the requirements specified in Table 2.8.5 (3) below:

/- - . . Table 2.8.5(3)
\ \ -
Dianeser of i Diametar allowable toloraices Qmm,’5norte§t length
/ - ! o - n h
Spaclmen?n1? | 31an% siecirens [weschining 399°L‘3b5 (=)
. 13 B +1.0 ! ‘ £0.1 : } T 160
. ! i ! i
20 ! 1.0 ; $0.2 i 240
30 : £1.0 1 0.2 | 340
¥
1] i 1.4 l £0.2 o 500
1 !
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(4) The surface of the blank specimens should Ye smooth, straight, and should

not have air holes or other defscts. The smoothness of the machining specimsns

should not be less than¥/ g, its surface should not have any cutting scars,

(5) The maximuwm and minimun diameter difference of the se3 surfazce of the blank
specimens should not be greater than 3% of the value of the mini:iun dismeter;
otherwide their vend resistance strength should be calculated according to the
real ellipse sectional constant, rfor this type of bend resistance test of
specimens, it should be coaducted according to the specimen’s minimum

dizmeter's direction for loadinz,

K
Z1lisse sectional and revised constantAShOAId be calculazzd according tc the

2quation below: ab®
Keg
In the equation: a----diameter of snecimen at the pcint where fracture

occurs, mm;
b----diameter of s»ecimen at the point vhere fracture
occurs at the same direction, mmg;
d-=---ncminal diameter of specimen, mm.
Band Resistance Tests
2.8.6 Installation for bend resistance test should be according to Figure

2.6.6 below:

i |

/.
I

A —— o, )




(1) Bend resistance testinz machine should be able to regulate its speed, and able

to maintain ics loading error within 17%.
(2) The radius of bearing roller and the sige of tre radius of the recivrocal
head & of the testing machine are speciiied as follows:

Jhen diemeter of specimen is J<20mm ,:R}P15mm;

- ~25)mm -
When diamster of snaciuen is ?iomm » R=05

2.8.7 Requirements of bsnd resistance tests

(1) Testing reguirements and reading accuracy should be in accordance with Table

2.5,7 below:
- . . .- . o Table 2.8.7

Digmaetar of Pifg‘sga%;‘%g‘g;.i Reading aceuracy Initial 1n2d

ine in —1: - b
sptg:hwns d :}.;.u.,i‘gjller | Diemator »(mm}boad (2 i (e
1 {mm ‘ : :
1 ! -
13 - l 130 ! 75 P 5 i &~10
' - ! '
20 | 200 i 0.1 10 i 20~30
! B ; s
30 I . 300 i 7% S 20 | 30~50
. ' .
45 'l 450 : 0.2 l s0 ; 30~50

(2) Specimens glaced at the central vertion of the bearing roller should maintain
balance., The longitudinal axis of the roller should be vertical with the center
line of the specimens. )

(¢) The time t starting from the initial loading to the fracture noint of each

specimen should be in accordance with the size of the diamecer d of tre specinens,

28 indicated below:

4 20mm, 220 second;
d=30mm, £330 second;
d=45mm, t>45 gecond,

. 3 B e e 7.
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soaked in the solution and maznified 1) times under a microscone, and, in :

Section 9 Anelysis and [Mlaw Detectiom

2.3.1 Analysis is the process Zhrough which chemical, low-multinle, micrcscoapie,
and nondamaging flaw detection method to determine the elements of mstals or

the defects of their comvosition.

Chemical Analysis

2.9.2 Chemical analysis is the use of suiitable methods to determine the chemical
comdosition of the materials. Testing departments should insure the reliability

and accuracy of their analyses.

Low-multiple Zxasmination

2.9.3 Low-multiple examination uses the naked eye or low multiple {under 35 times)
magnifying glasses to examine the defects (shrinking holes, air holes, cracks, whize

soots, etc.) and to determine the hetsrogeneity of physice. and chemistry.

(1) Vuleanizing seal examination. is the procsss of exenining sulfuric segregaticn.

(2) Acid absorption method is the process used to examine the heterogeneity of
caroon steel crystals, cracks, shrinking holes, and other defscts. aAfter
solishing,the specimens are then soaked in a solution of 107 niiric scid for

3 to 5 minutes and then cleaned and déied. At this time, d=fects can be seen
27 the zolished materisl,

(3) An absorstion method using hydrochloric acid ney ©e uiilized to examine
the above mentioned defecis and white spots of alloy stsels.

wicrosennic Analysis

2.3.4 The microscopic analysis is a process usinj micrcscopes to study in deszail

the composition and impurities of the materiaels. The polished specimen is first

accordance writh photos as national standards, = e specinen is then determired

and compared of its grade level.




-

{1) Crvstal grains of stesl. A »hoto is taken under the microscose and :ren

o

comnare with nationel standard dlotes. Those that fall  within 1 to 4 srade
coarse grain; those +that are in gredes 5 to & =zre of fine graia.
(2) Various non-aesial imourities (oxi<ized iz-urities, ste,), except of the

carbon verities, ean be observed under a microscope. These impurities can be

clessified into grades according to national svendard photogzra hs.

don-destrictive Flaw Detection

2.3.5 The objective of non-destructive flaw detectisn 1s to 2xamine internal
cracks, shrinking holes, slags, air hcles and other defects of ste=l materials
(such s i:ortent I.rginzs and varts) through the use of X-rsys, anna rays,
nagnetic powder exanination, luninescence exanizatiszn, and ulzrasonicé wove

exanination, to deternine the quality of marufectured steel oroducts.

et




3.1.1

1.2

W

$eled

Shooptsr 177 dolled Steel and Rivets Zor Zull 3Structure

" Section 1 Gens=ral lules

Steel plates, flat stesls, mold stzels and cther stell materials for
sris hull structure srould be of carbon steel and ordinary lovw~alloy
steels,

- . : e . oA :
Steels should be melted in elegric furnaces, opsn-t. "~k or >ure oxygen
top~-blowing rotalin~ furnaces; steel may clso be melted with other
methods with the agreemsents of the Ship Insvection Bureau.

Product guality classification should meet national standerds or
mechandise technical requirements. Permissible rejuction of
difference thickness of steel plates, flat steels, and mold steels
should be in accordance with the recuirements specified in Table 3.1.3.

" Table 3.1.3

Plate Thickness t (mm) AHPermi§sable ieductiggizg%gggnoes in
<15 IS T I gomm ’
tm16~d5 - L IZC6.1+0.02t ymm
> c e T T &leemm

3.1.4 Steel materals are to be subdividied in lots including meterisls from

seme hea®t, same requirements, same rollingz system, snd same heat trzat-
ment, The materials in each lot are not to be more than 1) mm in thick-
ness and are not be be more than 30 tons in weight; steel plates with a
thickness equal to or less than 10 mm, each lot should not be greater

than 20 toms in weight. Flat steels and mold steels measuring one meter
long and weighting greater than 20 kg, each lot should not exceed 40 tons
in weiznt; Flat steels and mold steels measuring one meter long and weigh-
ting less than 20 kz, each lot should not be g.oeater then 30 tons in weigh+,
Steels produced from the oxygen top~blowing rotating furnace, each Yot may
be composed of different heat. Hovever, the difference in carbon contents
of the furnace should not be greater then 0,03:; in man_anese content not
to exceed 0.15% and each lot mot to exceed four furnace numbers, The weig-
ht of each lot should be the same as above.

3.1.5 HNumber of steel specimens are selected es follows:

(1)
- (2)

(3)

Chemical composition~--one specimen from each heat.

Tensile, cold bending (standard specimen or wide specimen) and frscture speci-
man, one specimen each for tensile test, cold bteanding, and fracture, from each
patch of steel plates and mold steels at random.

Impact Specimens, three selscted from each lot of steel plates (or mold stesl).
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31,8 Cuttiég Direction of Svecimens from Steel
(1) Tensile, cold bending and fracture specimens should be:
teel plates--cpecimens end rolling direction should be verticls (transvsse).
Mold steels--specimens and rolling direction should be horizontal (longitudinal).

(2) Impact specimens should be:
U-notch specimens--specimens and rolling direction s*ould be vert.cle (transverse).
V-notch specimens~-specimens and rolling direction should be horizontal (longitudinal).

3.1.7 Ship hull structure steels should have homogsnecus cuality; should not be
laminated or 1.. :red; should not have cracxs, apparent overlz:s or non-metalic
impurities and other delectis.

General inspection for surface quality of steel structure must bz carried
out. Steel vlates should be examined one by one., For mold steels, plate
steels, rolled steels and rivets, five svecimens should »e selected from

each lot. They should not contain any air holes that could be seen with

the naked eye; scars, cracks, or any oxizied iron scraps that had been folded
or compressed into end other defects that mizht affect their strength.

Section 2 Carbon Steel for Hull Structure
Testing Items

3.2.1 Testing items for carbon steels for hull structure (steel plates, flat steels,
mold steels) should be in accordance with reguirements specified in Table

3.2.1.
. Carbon Steel Testing Items Table 3.2.1
G - e .- . . [RSURI [R, .- -
To4% | Grade I | Grade II l Grade III Grade IV
3tesl : ! ;
LigRn. | ldema_ N2 T N | rdeests ¢
w | 2EARB Lo 2 RARB ) 2RAER S | 28R :
_5%..L&waﬁ(&&;#y LEWERR (REH) ) LAKRE ARELY | 0SER (RSO
2B ¢ CER®E D EERES .| GERRE(ERERE) -
SH ! iS-ﬁm-‘ﬂ‘.ﬂﬁﬁt&EJ S-HOARFELE
I f | CARERNEOSE - | CARKARERE .
ngggiF?ﬂf:' zc -t Ttrsc i ‘4cC- - sc
Chemical camposition Low-temperature impact
Tensile tests Low-temperature inpact (specimens
Cold bexnding tests from each plate)
s (standard specimens) Fracture area fibrous structure
Cold bvernding test examination
(wide specimens) Austenite grain size examination
;
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chemical Composition

3.2.2 Chemicel comvostion of carbon steel for hull structure should be in
accordance with the requirements specified in Table 3.2.2.

v H <0.18
§ |

Chemical Com,osition 2 Jarbon Steels Tadle T.Z.2
srade of | Chemical Jomposition (75
Steels c | % % 2 s | 9= s 1 o= P
. ; i :
1 ; <o.22 I 0.35~r.3 a.12~0.35 0.0 0.043
I t <0.22 i 0.4~1.3 £.12~0.35 H 0.05 0.043
i { i
o i <0.20 t 0.5~1.) 0.12~0.35 | 0.05 ; 0.043
N . . I3
_I 0.5~1.1 0.12~0.35 ! 0.05 ! 0.043

Mechanical Proper-ies

3.2.3 Mechanical properties of tensile and cold bending tests of various carbon
steel plates (with thiclmess zrester than 4 mm) and mold steels for hull
structure should comply with the requirements ziven in Tabls 3.2.3.

llechanical Proverties of Carbon Steels Table 2.2,3
a

- = ST I 5 e Sganderd ¢3Ld  7ide goiq.
Srade ijgg;g%%%h | FoIng ~1°ﬁ§a§ggg 5eng§%§ f jé*ﬁazgﬁalnr
3 - ! ® = ) =3
Steels (kg/mm?) ! (kz/ﬂ:l-‘-")/ % | d=2a ; d=3a2
; : i !
1 : i i
T : i i 180° } 170°
| 42~52 : >2¢ =23 } !
€I : o i x = r ¥ _
H )
. : | |
W ; | , i

Note:

-Low-temperature Impact

3.2.4 Low-temperatur

(1) For steel plates with a thiclmess £ 8 mm, whenever

the plate thickness decreases lmm, elon:zation rate nay

be decreased 1% (absolute value). For stesl plates with

a thiclmess 2 20 mm, whensver the plate thicknoess iacreaces
1 mm, the elongation rate may be ducreasad by J.257 (absolute
value); however, when plate thickmess is £ 32 mm, the total
decrease should not more then 2%; when plate thickness is
greater than 32 mm, the total decrease should not exceed 5.

(2) For steel plates with a thickness zrester than 30 mm,
the wide cold bending test is not necessary; cthe staaderd
cold bending test should do.

e inpact tests for grade II, III, and IV stsels should be
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carried out by using U-notch and V-notch specimens. Their technicel specificatiors
should comoly with the reguiremsnts ziven in Table 3,2.4.

) L3 4
- e Table 3.2.4
=3 -
v 2 Grade of Steels
2 3 — = —
23 : | = .’ l
7 & Tenparaturk Luoact - Impactl uziness D Pansh-
5 Temg rature o Pempe (EAPAch s Terw. fIn~zg$ L3ugh
e t J.Oul-c.‘gufi'ﬁ;b “g-ut | La-m
' = ~g- H -
notch = -20G 1 28— - —w0C 234 | -eoc 57
. ; . |
T-. i B ‘ .
noteh. - 9%C ;o z2.8kgm R s . Baskgm -10¢ 1 s.2ksm

Note: (1) The indicated value sho'm in the table equals to the
average value of the 3 specimens.

(2) ‘men using the U~-notch type specimens, onl; one of the
three specimens is allowed to have a value lower than the
indicated wvalues shown in the table.

(3) Wnen using the V-notch type snecimens, if the average
value of the three specimens is lower than the indicated
values, but not nuch lower than 807, three additional specimen
selected from the same plate are allowsd for impact retesting;
the average value of the six specimens should satisfy the
requirements of the indicated values specified in the table.

Fracture Insjpection

34245

Practure inspection are required for Grade III and IV carbon steels. Width
of specimens is &0 mm, length 320 mm, with a thicimess equal to the thickness
of the nlate; the groove of the fracture is 1/3 of the width of the specimen
which is cut off usirz the drop hammering method. The cutting surface of thle
specimen must have at least 30% of the fibrous structure; if the cutting
surface has cracking evidence, 1n additional Stap ust be taken to invesctiz:ate
by ramming to ascertain that the specimen does not have any laminations, °
impurities or other dzfacts.

Austenite Grain Size Ixemination

Austenite grain size examination are required ror grade III and IV steels,
vith their grain size not lower than size 5. If the steels are deoxizied
with aluminum or titanium and that the zrain size is assured to be graater
than size 5, 2xamination may be omitted, with the consent of the Ship
Inspection Bureau.

3tructural Positions and Grades of Steel

Tre zrade spaciiications of carbon steel for hull structure ure as follows:

3.2'7
(1) For sheer sirakes, strenzth deck side olates, and hatch opening corner >slates,
when the plate thickness is 1218 mm, grade II steel should be used; -rhen
68
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“he vlete thickness is 15~25 mmn, grade III steel should be,used; and when the
nlate thickness is zreatsr than 25 rmm, grade IV stsel should pe used.

: r strehgth decits, shell nlates, when the >late thickmess is 13~25 .an, 3
1 should be uszd; whea the »>late thickness is greater than 25 sm, jrace
ot

st
teel should bs usead.

Vo

a
=

O -t
[ AV
w o

ct

cer longzitudinal buliheads, when the »late

{3) For upser and lower Sank
thi Zeel should be uszd.

3 3
ckness exceeds 18 mm, zrade Il

(4) For masts end <ing vosts as well as the attached mast shoulders and brackess,
ir the »late thickxmess sxceeds 20 mm, grade III stesl shoild be usad.

or hull structures of ships sailing in %ce areas or shins opsrating for a
eriod in areas with a temnorature of~10% I, zrade II stsel shoild be ussd.

or strenyth decks and shell plates, grade III stsel may be used with the aporoval

f the Ship Inspection Bureau,

for hull structures of ships operating for a long veriod in areas with a temperature
of ~20° C or below, grade II steel shoild be used. For strength decks and shell
nlates and other structures, grade IV steel should be used, with the coasent of the
Ship Inspection 3ureau,

(6) 1In addition to the above described requirements, other hull structures may

use grade 1 steel; designers may use grade II and III steel according to structural
vositions,

Section III  Low Alloy Steel for Hull Structure

Testing Items

3.3.1 Low alloy steels for ships (steel plates and mold steels) are classified
into two different types. Zach type is classified into grade I, III and IV
according to hull structural positions; their testing items should comply with
the requirsments specified in Table 3.3.1.

Table 3,3,1

ILRSRAR (M) 5
CERRE EX2RonsD wEaks @ :
s.FaERFalE,

ERERRE (EERAE 7
s.Eoangaes ®

Testing
Itoms

Grade of
Stes] Grade I | orate 111 ‘ irads IV
12z D 1o Q) l e O
2.8 % 2.8 0R% @ IEE-2 1 e % :
LnuiRe (BaRe) &) s Rt ®
]
t

E SARGARERE. 9 SRAEAMUFTRE, 5)
Chemical comvosition Low-temnersture impact
Tensile tests Low-temperature impact (each stsal
Cold »ending tests olate)
(standard specimens) Fracture area fibrous structurse
Cold bending tests examination
(wide soecimens) <§> Austenite grain sizs examination

Low=temparature impact
(plates with a thickness
%:12 mmx
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Chemical Composition

3.3.2 All low-alloy stesl for ships should de killad steel,with their chemical
composition that comply with the requirements ziven in Table 3.3.2. If other
low-alloy steel of different composition are selscted for use, they should be
assured to contain good weldability and with the asoroval of the Ship Iaspection
sureau.

Chemical Composition of Low-alloy Steel Table 3.3.2

Steel iEquiva.len! Chemical Composition #

Group arosgel j B ocl&® M = Ssi|®m s|® P |& T
. i

Group I I: jgeMa 2 042~0.2 | 1.2~1.6  0.2~05 | <o.045 ) <Kooes | —

Group II { 15MaTi %6.1240.135 Lo~16 ! 0.2~0.8 | <o.0e5 | <o0.045 || 0.12~0.2

Note: Copper remainder amount in steel should not excced 0.357%.
liechanical Properties
3.3.3 Tensile tests and cold bending tests for steel plates of low-alloy stsel

for ships (thickness greater than 4 mm) should meet the recuirements specified in
Table 3.3,3.

-» Table 3.3.3
Tension and Cold Bending Propertiss of Low-4llov Sisel

T Lensil 12l mlonzation .3 ard. | 7ida d
Steel : Thickness !S%re%’fogh | Poig {'aT&@' -COf%n%fngms s ??gaing
. - . ¥ = =
Group | (mm) i (kg/mm') < (kg/mm3) G :
; hail 420t n less = =
R 'nov eS8 Ynan 1535 than ghan T 4= 1 dem
R SO s2 - b 3 R TR
B )
Group, 17~25 ; 50 ) .33 19 i !
T} B ow oA T { Bendover ! Bendover
' 37~50 i 48 , 29 . . 19 189 . 120
<25 ] 54 : .40 19 ; not cracks not crack-
Group R oo S - L ing ! ing
11 b o2gmie 52 ; 38 T

Mote: (1) Yield point of low-alloy steel generally should not
~ exceed 807 of the tensile strength.
(2) Those with thickness greatsr than 30 mm, wide cold

bending tests may be ommitted.
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Low-temperature Inpact

3.3.4 Low-temperature impact toughness of low-alloy steel should meet the
requirements specified in Table 3.3.4.

Table 3.3,4

. 7 . f Grade of Steel - —
. e
‘Sﬁeel : Sggcﬁgensi 1 ' S : v
Groups - ) Impact o T Imnact 1T o Inpact
: | Temp, [["Pag” i Temp. | TWp2 Temp. | o,
: kg-m YNBSS 1TIZNNSSE iiﬁugﬁhess
! ‘7(777-)‘ -20C 23.0 | -40C | 3.4 -40C >5.6
Group T oL TEE N 20 R b
roup - ez «
- - Vikg-m) - 0C ! ~z2.8 © ~oC | s to-1we 6.9
i i S S -
Ty T - kg—m ‘ . b . l . i
. lU (cm—,) -20C : : >23.0 , - 40°C : =3.6 - 40%C I 26’0‘
Group II — N . — - i
. + Vikg-m) ! ¢ 4 228 . 0c ! 88, -wC | 27

Note: (1) The indicated value shown in the table egqual to the
average value of the 3 specimens.

(2) “Mmen using the U-notch type specimens, only one of

the three specimens is allowed to have a value lower than
the indicated values shown in the table, but should not

be lower then 80% of the indicated value shown in the table.

(3) ihen using the V-notch type specimens, if the average
value of the three specimens is lower than the indicated
valuss, but not much lower than 85%, three additioral
specimens selscted from the same plate are allowed for
impact retesting; the average value of the six spvecimens
should satisfy the requirements of the indicated valuss
specified in the table,

fracture Area Insvection, Austenite Grain Size oxamination

3.365 Technical requirements for low-alloy steel fracture area inspection and
austenite grain size examination are the same as thosas of carbon steel; sce
stecifications jiven in 3.2.5 and %.2.8.

Structural Positions and Gradss of Steel

3.3.6 Grade specifications of low-alloy steel for hull structurs are as follows:
(1) For sheer strakes, strenzth deck side plates, and hatch opening corner plates

of strength deck, when the plate thickness is 17~-25 mm, grade III steel should te
used; when the plate thickness is greater than 25 mm, grade IV steel should be used,




(2) ¥or strength decks and shell plates, when the olate thickmess exceeds
22 mn, grade III steel should be used.

(3) For masts, king posts and the attached mast shculders and bracitets, -hen
the nlate thicimess is greatsr than 18 mm, zrade III stesl should be used.

(4) For hull structures of ships sailing in the ice areas or shiocs opsrating
for a longz period of time in waters where the temperature is below -1)°¢,
zrade III steel may be used according to the structural positions, with
the aporoval of the Ship Inspection Buresu.

For hull structures of shins oneratlnv for a long period of time in waters
where the temperature is below -23%, zrade III SUeel should %e usad; for
strength decks and shell plates and other structures, grade IV stcel may
be used, with the consent of the Ship Insosction Buraau.

(5) In addition tc the above deseribed spect
nay be construcved .ith grade I stesl;
III steel according to the structural

1

5
shin designers may also use jrade
ositicns.

fications, other hull structures
»

>

3ection 4 Qiwvet 3teel
Chemical Comvosition and ilechanical Prooerties
3.4.1 xKivet rolled steels for hull structurss must be of killed steels. Their

chemical comjositicn and mechanical aroperties should conply with the requirements
Ziven in Table 3.4.1.

Table 3.4,1

i Chemical Composition 7 liechanical Propertiss

=3 NS

]
Type of I =
7P B ! # : g iggriféth‘ %g%§atlomuuot tbing
Steel s : P : Cu ! (kg/mm?) : ) (A) l‘e?: ;
. , -
Carbon Steell <0.05 <o.045 i- <°J5'-lf 2 > 5
Low-allo Squivlant property reguirements of - . 1
St:el 7 | “steel for usé in huil structures Low allqy ! 7]

Note: Jeor rolled steels e
JuSs J7, non-juencning hardnsss bvendovsr test,

of the low-alloy sroup, the Saip Inspection
dureasu aay ragu a 13

J.
L

o

amber of Tests

3e4.1 lanulactured rivets may Le sorted out into batches (1133 2

To be carriad out for sample testing for extsrnal inspection azi
: -1 . p .

using 570 of each batch {(bu%t should not be fewer than 25 rivets).
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Snaptar IV 3teel for 3oiler, Pressure Vsssels,
: and ilechanical Stractures

Section 1 3oilsr Ste=2l Plates

ola

s for manufacture of boilsrs aay be of carven steel end
Steel should be melted in oner-hearth or =2lsctiris furnacss,
te

2C ol

te
i nded for boilers aust be normalized afwsr rollingz.

.
s 1in

standards or with the teclhinical requiremsents specified in the mechandise invoics.

. .
Tolerences in the thickness of the steel plates should be in accordance »ith the
requirements given in Table 4.1.2.

4.1.2 Snecifications for steel plates should de in compliance with natiornal

‘Table 4,1.,2

Plate Thickness *t (mm) ‘ Pormissable Tolerances in Thickness
1< 15 i <€0.4mm
t = 1§~45 | €(0.140,02t) mm
1> 45 P <t.omm -

Nunber of Tests

4,1.3 3ach batch of steel slates should be manufactured from the same hesat,
made with the sazme rolling system with the sane specificaticn and subjected

to the same heat trsatment. Those with a thickmess egual to or less than 2) a-,
esach batch should not weigh more than 30 tons; specimens are taxen from any

olate within each batch. Those plates with a thiclmess greater than 20 rmm should
be examined one by one, taking specimens from each plate.

Test Specimens

4.1.4 Cutcting and selection of specimens of boiler steel plates:

(1) One set of standard test specimens should be taksn ss follows:
1 tension test specimen; 1 bend test specimen;

3 impact touzhness ssecimens (plates with a thickmess exceeding 12 mm may be omitted);
2 deformation time specimens;

1 fracture area structural homogeneity specimen (plates with a thicimess under
20 mm may be ocmmitted).

(2) For low-alloy steel plates used for pressyre vessel parts for service at
elevated temperature gqual to or exceeding 350 C, the manufacturing olant must
select specimzns to determine that the materials retaining the propertiss,

(3) The sslection of the various specimens described above should be cut from
olates transversely to the direction of rolling.
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Defects

4,1,5 Boiler ste=l plates should be free Irom cracks, line slag inclusions,
laminations, air holes, overlaps, and other imnurities; other surface defzcts
thet do not hindsr the sxamination, such as thin oxizied iron slags, rust, and
other uinuts fissure are allowed, but the unsnoothness caused dy these defescis
nust not sursress the allowable tolersnces,

Chemical Compostion

4,1.6 The chemical composition of boil steel plates (accordinz io the furance
in selecting the specimens) shall comply with the reguirements of Table 4.1.3.

Table 4.1,5

! Chemical Composition 3 :
Stesl . ]
Nuaber I B l L = ® " ® ? ! ?

I [of ) v Si Mn B - Mo Nb not less than
208 Q.16~8.24 so.xsa~o.3o 0.35~0.65 ! i 0.040 | 0.045
‘228 0.19~0.26 | 0,17~0.37 | 0.70~0.90 : 0.040 : 0.045
“12Mng <0.16 | 0.20~0.60 | 1.10~1.50 ; 0.0¢0 | 0.045
16Mng 0.12~0.20 | 0.20~0.60 | 1.20~1.60 : 0.040 | 0.045
15MnVg 0.10~0.18 | 0,20~0.60 | 1.20~1.60 | 0.04~0.12 | : 0.040 ’ 0.045
14MaMoVg | 0.10~0.13 | 0,20~0.50 i 1.20~1.60 | 0.05~0.15 | 0.40~0.65 | 0.046 | 0.045
18MaMoNbg | 0.17~0.23 | 0.17~0.37 | 1.35~1.65 0.45~0.65 k.ozs»-o.OSc 0.0¢0 | 0.045

Note: (1) Copper remainder in steel should not excsed J.35%.

(2) Por retesting in chemical ceonrposition, tolerancss .Aithin the
specified reguirements in the above table are peraitted, as
lisdted velow:

Coveeedd0.02%; Mne....d0.10%;
Si.....t0.0S’?’:; ‘V.aoc-u-*OuOZ";;
Mbeoo..40.02%; =0,017%;
= Mo..s...£0.057,

ok g
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Mechanical Properties

4,1.7 sechanical properties of boiler steel nlates should comnly with
the requirsements snecified in Table 4,1.7.

Table 4.,1.7

| Rensile: Yield |=ld gavio _ Merormation = _ »
Steel Plate Strgngta " ot 3 EHBQCtz g _h?oéd Defdoverffv
Wi 2y ' (k ¢ 9 kg -n /e -mfem®):d=gd:iancster o
Momser | Thicknespsime ot | G Gpr{E e disiter o
: faz +hial
‘ not less %han 127 ¥aigmgss of
t f N
208 P oe~16 | s 1 28 ;
- H 4 .
17~23 a .+ H i % 6.0 3.5 . d=2a
26~36 ! 23 24 - )
37~60 ; 23 ( 23
22¢ | e~e0 PR B VO 6.0 3.0 d=22
12Mng l 6~16 s 1 0 | { 6.0 3.0 d=2a
N e v W N VO TS s o B e
1Mng . | s~16 | o d=z
i —~ ! : d=3a
— e } i 254_...‘ - $.0 3.0 4 )
‘ 26~36" 1 .. PR FOPUPR. A SRS ce b d=3a
| ares0 : Lo d=3
15MnVg f 6~16 5 - :
AL . S TS B -
17~25 i 6.0 3.0 . d=3a
— e 38 S TRV D b
[oar~60 ;
A 1
18MnMoNbg | 16~38 ‘ 65 - 52 17 ; . v
! 40~95 ) §5 : 50 18 7.0 : 3.0 ¢ d=3a
——— g S- - . . Lo -
| 10~11s ;607 7' s 16 ¢
T -l
14MaMoVg | 30~115 ! 85 ! 50 16 | ; d=3a

Note: The indicated impact wvalue at ambient temperature and deformation
time wvalue equals the average value of the three specimens; the
value of one of the three specimens having a lower value than the
listed values in the table above is as follows:

Inpact value veformation time

at ambient temperature....lé%§l

kg-m
7aluBe s e 0.5 it
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=
method. Inspect their cutting or fracture edze (if nzcessary, use a magnifying
r

Fracture Arsa oSxamnination

4,1.8 Ssecimen dimensions and documentation for homogeneity sxaminaztior of
fracturs area structural testiag are dsscribed below:

(1) S»ecimen dimensions----For nlates &J mn and under in thic!mess, thsz .idzh
of tre specimen should be 2cu:zl two tines the thicmess; for »lztss over 30 ma

in trinimess, the width of spscimen srtould be egual 1.5 thwes “n2 thickness,
Specimens sre ocbtainsd from one side =long the AirQ“Lion of %The -Adth to form
an an“ular groove tronsverssly with the plate surface; tae 5roove depth should
be 1/3 of the width of the specimen.
(2) Docrientation ethod----3necineans are cut off using the drop hamnering

2 G 2 e - o te Ee] il - o
zlass a2nd enlarging 5 times): the aetzl com 9051EL0 of fracture surface of the
soecimens should be homogensously minute, and withoub al holes, craciks, or other
impuritiss. For vlates undsr 3J mn in thicness, <hs fracture surfuce having cracss
not lonzsr then 20 mm are pseraitted, dut individual cracks should not be e”C°edlﬁ"
19 mm; for vlstes with a thickness grsater thean 30 mm, the frecturs surfacs zaving
cracks under 30 mm ars zllowsd, dbub individual cracks should not be any longsr
Shan 13 mnm.
High Temperature Properties
4.1.9 nacimen dimensions aad testing method for Wigh temperature properties are
as follous:

a5 for tension tests at high teaperature are the sume as those tests
ara
rature.

(2) During testing, soecimen temperature is detsrmined according to technical
reguirements concarned, but the difference in temperature snould not be excseding
5 C. Testing nethod and nunber are the same as the testing mezhod for specimens
at ambient temneratura.

Flaw Detection

4.1.10 For boiler plates exceeding 40 mn in thicimess made of low-alloy stsel
containing llo, ultrasonic flaw detncnlon should be carriad out on zach olate.
#law detestion techniques should be spproved by the Ship Inspection 3Bureau,

Parts with Low Pressure or lLow Temperature

4.1.11 3oiler components operating at low osressurs ur r 8 kg/bmz and at working
temperature lower than 250 C may be manufactured with C.ass II or Class III steel
nlates. 7RJuality standards should aest the requirements sjecified in Section 1 and

2, Chapter III, of this Book.




Section 2 Boiler Stay Stesls

4.2.1 For boiler stays, high quality, rolled carbon structural steels should

be used; their chemical composition (according to furaﬁce for selecting stecinzns)
and mechanical vronarties srould be in agreemeat with the rejuirsments ziven in
Table 4.2.1 (a) and Table 4.2.1 (b).

Table 4.2.1(a)

Chemical Composition 3
Steel _ : ‘ - —
Number - | ® C| % Mo |@ S |@& p|m s|®m cf@ °
| ' | i oo
15 l 0.12~0.19 | 0.35~0.65 |o.17-o.37 <0.040 - <0.040 : <0.25 | <K0.23
) : i : : i - ! -
20 0.17~0.24 | 0.35~0.65 io.17-o.37 <0.040 <0.040 | K0.25 ; <0.25
- o ' Table 4.2.1(b)
i Mechanicel Propertiss bhr11£ 5
e slongatio ' .
Steel ﬁ;el 94 Q%ren"*‘ni ratéy, 5 |°r € o 4
+ Number = l ClBgImm?y . (kg/mm?) ) !
1 v _
15 l 23 ! 38 ! 27 ‘ 55
' ! HEN - t -
: 20 l 25 | a2 i . 2% o 55
. i .
4,2.2 The surfacs of stzels used for boiler stays should not contain any scars,

ovarlaps, slags, racks, ﬁnd laninations and other defects which might impeir
their strengtn.

Section 3 Steels for Pressure Vessels

4,3.1 Por welded »ressure vessels, boiler steel nlates listed in Table 4.1.6 of

Section 1 of this chapter may be used., Steel quality standards should be in compliance

with the requirements specified in Section 1 of this chapter; however, dsformation
time testing should not be carried out.

4.3.2 For Class III pressure vessels (see Book II, section 3,1.2), Grade II s%esl
; olates for hull structure may be used; quslity standards should meet ths recuirsments
given in Section 1 and 2, Chapter III, of this book,

4.,3.3 for secemless steel cylinders and drums, chemical composition arnd mechanical
oroperties should be subject to approval by the 3hip Inspection Bureau,

Section 4 Steels for lechanical Structures
"4.4,1 Rolled steels for welded structural engine supports, enjine bdases,

cylinders, speed reduction zear boxes and other important nechanlcal parts should
oe manufactured with xllled steels, containing not more than 0.247 carbon.

2
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4.4.2 llaterisl selsction and te2sting recuirsments should comply ith <hose
described below:
(1) Sslecsui
operating -t
in Ssction
Shapter 7 Suesl Forgings
Section 1 General ules

General lQzauiremonts

3

forgings for shins and aachinery sheuld be Tubrizuisd o
boa steel or alloy stezl.

P
cl
h
r

cr

ed balo.:

(4]

crsiag retios of forgings should coaply with specifications 11

(1) e cross-sz2ctional arze of the main Tody of the lmﬂachiqed, ray
should not be under I: 1 o8 the arez of the injot; the machived, finighes
ratio should not be under 2.5: 1; p2alms, flan;es and similar enlar;
forging should not be undsr 1.5: 1,

(2) .Mmen zhe forginzes ars jnade fr
of the main body of ths finished o
znd sinilar enlorgenen»s on % or

t

not bLe
nos b=

£.1.3 inds of forgings should not have any pining and

not contain overlaﬂs, segrezations, cracis, scars, slags,

and other d=2fscts. llinor dex=cto that are not injurious

forzgingzs are allowed to exist,

5.1, Structural defects steel blanks or forgings and non-metallic inslusions ==nd

otqer defects should comply with the requireaents aOeClLlad velows

(1) During examinstion, cracks that can be seen with the naked sye, non-metallic
impurities, white spots, segrejzations, overlaps, shrinkage holes ard other defscts
chat can not be eliminated after machihing ars not allo”ed.
(2) Grades of structural defects should comaly with the requirsments specified in
- [
Table 5.1.4 (2): ..

5.1.4 (2): - . Table 5.1.4(2)

womng —sral anang aneng TG 8 AD

ryp9§ Tyoa of Steelsl : : e e o
; | Hot srecatsr than \sflds
Stesl] U BB KEZY 3.0 i 30 i 30 | 30 | .20 0
Blanks & £« # # % 25 25 . 25, 25 o LS 0
I i ' e : —_
) Steal : “rAaXABAG 3.0 | 0 30 Cose | ]
. Forzid-& 2 # # WP 25 2 ;.25 ¢ 25/ 0
.‘; . .
s (3) S9oscifications and srade of non-netallic imourities and defects

shculd comply with recuirements ziven in Tadble 5.1.4 (3).
. ) : Table 5.1.4(3)

- X & wf)m ok By AT 2N
Type Type of Steels‘ fot zreater them -
Stsel .ok MR AN ﬂ@ . 3.0 . 3.0 .. 5.8
Blanls & & B m KF 3.0 ; 3.0 © 58,
Ssecl e rwm R8s ‘EQ ' 3.0 : .0 . 8s
Jorzinzs | & ‘, ® .i s E »l 2.8 | 2.8 ‘ 4.5

e

- et




Hot (1) It the stzel contains aay nitride, list it as

oxide and classifly it according to oxide grade.

(2) If the stsel contains sny sulshates, list it as
11fide and classily it accordir:i to sullide grode.

Q

1

srensluticn in the Lwe tablas above’
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Test Specimens

5.1.5 Snecifications for the number and selection method of testing scecimsans
of forgings (excluding engine forgings) are as follows:

(1) For forgings weighing under 1020 kg, if several of them fabricated from the
seme ingot and subjsct to heat treatment from the seme heat, 1, E’Et samole may
be obt alned.

e
(2) For forgings weighirg 1700 to 3200 kg not mors than 3 m long, 1l.test sandle
may b; obtained from one end of each forging (=guivlant to upper end’ of ths stesl
ingot

(3) For forgings welghlng 1099, to 3000 kg and longer than 3 m, and for forginzs
weighing more than 3200 xg, 1 testing specimen may be obteinsd from zach of the
two ends of each forging.

(4) Cne set o f svecimen. includesil tensile specinen, 2 impact specimens; those
forgings that are required to have a cold bending test should also have one (1)
bending svecinen.
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5.1.6 Cutting ocositions of forging svecimens should comply with requirsments
listed bslow:

(1) 3o0lid round svecimens should be sut 1/3 radius from the surface (refsrs %o
the blank radius of forgingzs); for forgings with a dismeter equal to or uander
50 mm, specimens may be selected from the center.

(2) Rectangular solid forgings should be cut 1/8 from the line angle,

(3) Tubular forginzs should be cut 1/2 from the wall thiciknes

(4]

(2) For obtaining specimen positions of certain type of specisl forzings,
rzquirements may be specified on the diagrems.

Chemical Comvosition and lechanical Propertiss

S5.¢1.7 When using high-cuality carbon stesl for forgings, the grads number,
chemical compositicn and mechanical properties after heat treatment should
comply with the rsquirements specified in Table 5.1.7 (a), and (b),

Table 5.1.7(a)

Stzel |- m |- @ I = ®# pl@m 'si® C a N
- Si Mn
wumbar c >
' @ 1 oo 1 @9 | ot to excesd
15 ~0.12~0.19 .| 0.17~0.37- | -0.35~0.65 | 0:040 0.040 " 0.25° 0.25 ~
20 0.17~0.24 0.17~0.37 t 0.35~0.65 0.040 0.040 |,  0.25 0.2%
L25 |. 0.22~0.30 0.17~0.37 r_.o.so~o.ao |- -0.040 0.040- | 0.25-- } 0.25
30 0.27~0.35 v17~0.37 | 0.50~0.80 0.040 o000 | o025 | oz
35 0.32~0.40 0.17~0.37 | 0.50~0.80 0.040 0.040 0.25 | - 0.25
40 0.37~0.45 0.17~0.37 i 0.50~0.80 0.040 0.040 1 0.25 0.25
45 0.42~0.50 0.17~0.37 | 0.30~0.80 0.040 0.040 | 0.2 0.25
1 i -
& .
o
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Table 5.1.7(b)

—— - . : - @
Steel |Diamater of Mechanical Provertiss .Cold dendover 180
Numben 2l 5CkNesS | . d=diemeter of
: of fREginzg v o oow g 4 4 ! ay ; _bend
. . (kg/mm?) (kg/mm3) (%) | (%) (kg-m/em?) ! a z *niclgmess of
) i : ssagisans
<100 - 38 20t 2x ! 53 8.5
15 101~300 35 17 i 25 | 50 6.0 : -
' <100 4 22 i 2 53 5.5 ;
20 101~300 40 20 02 1 so | 5.0 E —
<100 18 s | 22 50 5.5 v
s 101~300 4 23 1 20 " 5.9 |
- : f ; v
<o | 50 26 i 19 8 | 5.0 6.0° J
T3 gon~300 T T 48 T T2 e 1T T w0T T s T =2
<100 54 2w | 18 VS 45 - 600 ) L
s 101~300 52 7 o1 40 4.0 5.0° | desa
. ,. 301~500 . .48 - S ¢ 3. | 40 |..5.00 E )
T so1~gs0 T 47 2% ;1w 3 3.5 45
M ]
<100 56 3 |17 a0 .0 5.0
© 101~300 - 54 28 -V az - 36 4.0 |- 5.0° de3a
301~500 50 2% 17 35 35 0 4.5t
501~750 48 s | o | o 3.0 b o4t g
<100 60 2o [ 38 .0 —| s.00
45 101~300 58 1 35 s | 45t desa
301~500 54 28 -4 15 35 3.5 1| 4.0°
501~750 .50 26| 14 34 30 - lger

YWote: (1) In the %able above, * indicates the reguirements
for imvact toughness for crankshafis, )
thrust shalts, intermediate shafts, bobbin snafts,
proveller shaits, cranxsharts of compressors,
rudder shafts, and other important forgings.
{2) The irdicated value of impact toughness squals
the average value of the two specimens. Lower in-
dicated value for one specimen of the two is allowed, but
should not be lower than 75/ of the indicated walue.
(3) Cold bendover requirements listed in the table
refers to those requiring cold bendover test (according
to Table 5.3,1.

5.1,8 If alloy steel forzings are to be used, steel grade number and mechanical
oropertiss should be aporoved by the Ship Inspection Bureau.
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S.1.9 ihen testing cutting direction, diametrial direction, or transvsrse
direction of forginzs, their mechanical properties should comnly with the
reguirements specified in Table 5.1.9 according to the lonzitudinel reduction
narcentage.,

e e R s e - == - T3ble 5.1.8
Na#zm;@m m % % B EEEEEE
LoREERE TS Oyp..| Gq ..1_.5, . & ax ‘ oy {- Gy -1 8 VD
@ﬁc ¥ B (E(%)i 5 5 i 25 . 20 I R 1 10 l 35.2 33 ")

Kechanical Properties 637 Diametrial Direction or Iransvarse
Specimen Direction Tests
Cutting Direction Tests ‘E} Allowable reduction (%)

5.1.10 #hen cutting direction cold bendover testing is carried out for
forgirgz, the cold bending angle may be reduced 30% comparing with longitudinal

cold bendover test.

Section 2 Steel Forgings for Shkin Full

5.2.1 HNumber of tests for important or major forgings should be comolying with
the requirements szecified in Table 5.2.1.

i

Table 5.2.1

fescing Itams

'Sy - - - v N - * 3
SwSTb TMOSTS, STern h0sts, A-brackel, L. Joiomicol Joacoshiicn o2 —az-g s
‘rudder stock, ruidar nandls, . steals T TE
Gint susiart 2. Tensils zos%
3. Iaz-ct tost
4. 5013 vandover tast {snit if
e AR A I | - fYs 7o 7
' R - . - e ey P N SN N
T~
<0%ed Tald twudovar osh should e carried »ut 2o natiyar
: g 4t 76 mate
vnat r2r stsel soie mmSer is 4 i
2e ote 1oe 3 uised Ior rudisr stooy
and radd-r wandfe. ’ TR svees

w 3

.2.2 If the steel forgings for ship hull are welded together -with the hull
tructurs, thoss forgzings' carbon contents should not exoeed 0.277.

7elding of Joint-welded forgzings shculd be subject to heet <treatment,
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Section 3  Steel Forgings for vUiesel ingines and Shaftiug

5.3.1 Nunber of tests for imvortant forgings should comply with the reguirements
specified in Table 5.3.1.

5.3.2 for crankshafts, connecting rod bolts, and trnrust rings of thrust shaft
in addition to sati:zf{ying requir=ments sovecified in Table 5.3.l1, non-destructive
flaw detection shoild be carried out; tests for other forgings may ve csarried
out if necessary.

5.3.3 Forgings with their surfaces already gone through the hardening trest-
ment must bs subject to hardness tests and non-destructive flaw -ietection.

Table 5.3.1

Name of Forgings Testing Items
Bolts of diesel engine cylinders, through 1. Chemical comvoostion tests
bolts, piston vins, cam shafis, main bearlng 2., Tensile tests
bolts, shafting flange bolts and other 3. Imnact tests

najor shafting trensmission parts

1
Upper and lower bolts for connecting ! 1. Chemicel comuposition tests
rods, n»niston rods, crossneads, air l 2. Tensile tests
intake valves i 3. mosct tests
' 4, Low-muliivle constitution
| exanination
i 5. w~etal vhase analysis

Crankshafts, connecting rods, shafts of comp 1., Chemical comrosition tests
compressors, blades, thrust shafts, 2. T-:nsile tests
intermediate shafts, bobbin shafts, ; 3. Impact tests
and srovneller shafts . . 4, Low-multiple constitutioz
' exaninstion

5. Letal phase aunalysis
6. Cold vendin: tests

—— W >




Section 4 Steel Forgings for Steam Turbines and idarine Gear Boxes

5.4.1 Forgings for main shafts, solid rotors, impellers, .. (cs, Dl_iois, coupling
and mein zear rings of steam turbines and marine gear boxes should made of )

stasls listed in Table 5.1.7; forgings may also be made of other steels wich
prior aporoval of the Ship Inspection 3ureau,

Specimens

5,4,2 liumber and selection method of specimens of important forgirgs (such
as those listed in 5.4.1) shonld comply with the reguirements descrited velouw:

(1) For main shafts--select 1 set of longitudinal specimens from one end of the
s N s oy . s

forgings; from the other end, select omne ?L} lo ngitudinal tensile stecimen

and two impact specimens.

(2) Solid rotors--in additior to selecting specimens according to (1) zuove,
a sst of cutting specimens must be obtained from the round section of the
impeller structure.

a
(3) Impellers--those withadiameter under 1200mm, 2 set of specimens must be
cut from the whsel hub) those with a diameter greater than 1200 mm, one set
of svecimens should be obtained from : . the wheel hub and the rim.

(4) Blades--one batch is manufactured from the ssme heat end subject to the
same heat treatment ; each batch should have at least 2 steel . blanks

selected. One tensile specimen and tweo impact specimens are cut from esch of
the blanks.

(5) Pinions--those with a diameter under-200 mm, 1 set of loa.,itudinal speciaens
be cut; those with a diameter greater than 200 mm, 1 set of longitudinal specimens,
1 diametrial tensile specimen, end 2 diametrial impact specimens should be cut.

For the tooth ring of the main gear, only one set of cutting specimens should do,
(6) Shart couplings--1 set of tangzential specimens are cut.

(7) One set of specimens includes: 1 tensile specimen, 2 impect specinens,
end 1 cold vendover specimen.

(8) For surface.quenching forgings, the hardness of the guenching surface
should be determined. The determi ed hardness value found in the same forging
should not have a Hp tolerance greater than 30, in ciroumfsrence; should not
have a Hy tolerance greater than 40, in length.

g4
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Supplmentary Tests

£.4.3 Steel forgings for steam turbines and gear boxss should have supolementary
tests according to the recuirements described below:

(1) acid wash examination--the neck and end of mazin shafts, solid rotors!
impellers, impeller shells, znd shaft holes should be subject to acid wash
axanination; their microscopic constitution should also be examined,

(2) Sulphur seal examinatior~-forgings for main shafts, solid rotors, impellers,
s~z1ld bo subject to sulphur seal examination during the same acid wash examization
to examine sulohur segeration conditious.

(3) Heat stebilization test--solid rotors operating at temperatures above 43C C
shall be subject to heat stabilization test to examire their stability under
high-temperature conditions.

(4) Visual examiraticn--center holes of turbine shaits and rotors should be

subject to visual examination to inspeéct whether the surfaces have white svots,

cracks, slacks, oxide skins, air holes and other norn-metallic imvurities.
bnnell=rs of

(5) Remesinder stress determination-<composite type rotors with a diameter greater

than 600 mm and imoellers of solid rotors with e diameter greater then 300 mm

are subject to be cut with specimens to determine the renainder tangential strsss

during finishing operations.

For impellers menufactured in batches, one svecimen for testing is selected from
svery 20 impellers of the same heat,

Remaind=r stress Iy may be calculated according to the equation below:

G..:.._E_a_.
D
In the E uat’ am . _ o
q “Fomainder tangential stress, kg/mm“;
83— ring diumeter averzze deformation emoun<t, mm;
: . ) ! O o
" E—— forging meterial slast.:ity wmodulus, select 20:2C0 kg/mm

R > R aversge siwucter of ring before cutti‘ngn Tim.

2,

The determined remanirder stress ¢, should comply wmh the requlrements

iven in Table 5.4.3 (5).
e Table 5-4- 3(8)

" " 'Neme of Forgings . |Remainder stresgks/mm’)

: | Dismetepitidmm | L <de

Impellers ’ y — — —
F Diemeter >100¢ mm RN PR 4 T

¢ Z','-_-;t«?._‘___:" O &30 - kg/mm? Tl ‘ 5 <0.19,

‘ooll.d &otor‘s B PRET—— — — <o.00m,
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(6) Ultrasonic examinatiam--each hub surface of impellers, as well as the entire
surface of main shafts and rotors should be subject to ultrasonic flaw detection
after heat treatment.

(7) Magnetic particle examination--blades, vinions and gear shafts should be
subject to majnetic particle examination. For those non-mazgnecic materials,
examination may e carried out by other methods, with the consent of the Ship
Inspection 3ureau.

High Temperature Properties
5.4.4 For steam turbine forgings operating at temperature avove or equal to
350 “ C, specimens should be selected to determine the data on constant
> properties at high temperature.
5.4.5 For steam turbine forgins overating at temperzture above 450 ?C, heat-
resistent alloy steels should be selected for use,
Section 5 Hot Rolled Steels
5.5.1 Intermediate shafts, bobbin shafts, »roveller sharts, rudder, electriec
shafts and other major parts of importance that are manufactured of hot rolled

steels, should be in agreement w ith the requirements described below:

(1) Cremiecal composition and mechanical properties of rolled steels should comply
with requirements given in 5.1.7.

(2) Tae diameter of roll:ud steels siould not exceed 200 mm, and should also
be subject to suitable heat treatment.

N\ v . .
(3) Hanufactursd vroducts should be undergone non-destructive flaw-detection
insvection,

(4) Each rolled steel is subject to tests according to the requirments specified
in Table 5.3.1.

5.5.2 7Types and dimension of specimens of hot rolled steels are selected
according to the requirements given in Chapter II of the Book.

[3Y
o




Chepter VI Stsel Castings
Section 1 Gensral Jdules

lnaterials
v v
5.1.1 9Jastings operating at temperature w:ler 400 ¢ may be manufactured
b - Y - . - - [’
with cardon steels; castingzs operating at temperaturss above 4307 J may be
nade of alloy steels.

6.1.2 Surfaces of castings should be smooth, should not have any air holes, cracks,
shriakaze noles, cold segerations, and scars or any other dzfeects, winor defects
trhat do not affect their strength may be allowed To exist. wajor defects may be
reoaired by welding, with the consent of the Ship Inspsction Bureau. =fepair

by welding of crankshafts should be in accordance with the reguireaents ;iven

in Chapter VI and Chapter VII.

Snecimens

8.1.3 Selection of casting specimens should be in accord with soecifications
belows:

(1) Specimens for diesel engire crankshafts should be casted out with the castings,

(2) Other castings may be drawn from the same heat alone,

Cne sst of specimens includes 1 tensile specimen; 2 impact specimens; those that
are required to nave a cold bending test should have 1 cold bending specimen,
Chemical comvosition and mechanical propertiss

5.1.4 Chemical comvosition and mechanical properties after heat treatment of
carbon znd alloy steels should be in accordances with the reguirenents given

in Table 6.1.4 (a) and (b). If other steels ars selected for used, their

chemical composition and mechenical propsrties should comply with the desizned
requirements, with the avproval of the Ship Inspection Bureau.

Table 8.1.4(a)

T~ - nemical. Ma Si Mo ! cr | !
;&zgmléx%c o o ' B 1 %o | T 1 By
2G1s 0.12~0.22 | 0.35~0.65 | 0.20~0,45 ‘ - i - | <0.045 | <0.040
2G2s 0.22~0.32 | 0.50~0,80 - 0.20~0.45 - ! - ! <o.045 i <0.040
ZG3s 0.32~0.42 | 0.50~0,80 | 0.20~0.45 [ - ! - o045 | <0.040
2G4s5 io.42—~o.sz 0.50~0.80 | 0.20~0.45 | - 1 - L0045 ¢ <0.0¢0
2Gs3 ¢ 0.52~0.62 | 0.50~0.80 | 0.20~0.45 - i - z <0.045 | <0.040
ZG25Mo 0.20~0.30 | 0.50~0.90 , 0.20~0.40 | 0.50~0.70 | - ) <0.040 : <0.040
ZG20CrMe 0.15~0.25 [ 0.50~0.80 ; 6.25-0.45: 0.40~0.80  0.40~0.70 KO.040 | <O.040
2G35CrMo 0.30~0.40 | 0.50~0,80 | 0.17~0.37 | 0,20~0.32 | 0,80~1,10 . <o.040 | <o.0¢0
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. i © - Table 6.1.4{b)

| oy> ! g | &> | ¢> | = Cold cend-
St3el liumber ! ( i i | k&-m  ing anzle
o (kg/mm?) | (kg/mm?) | (%) %) | em? d=2.3a
ZG1s R T R T T T S Y S R '
2Gzs L T N S A R 30°
ZG3s 50 | 28 ! 16 ' 25 ; 3.5 20°
2G4s 58 ! 32 ; 12 20 ’ 3.0 -
ZGss 65 ‘ 33 | 10 ' 18 i 2.0 -
ZG25Mo s 2z | 20 0 40 . 45 . sof
2G20CrMo 47 { 3 | T8 - 30 {30 S0
2G35CrMo 60 | 40 ] 12 : 20 | .0 90°

! i '
Note: (1) Cold bendingz test in the taole snoulcd couply wlth Trequirementcs
given in 6,3.1 (d is the bending di~meter, a is the trickness of

the svecimen). . R
(2) The indicated value of impact toughness eguals the averaze vslue

of the 2 specimens, One of the two having a lower_value than
indicazed iscallowod, but should not be‘fgss_than 757 of the value.

Section 2  Steel Castings for Ship Full

Items to be Tested

6.2,1 Testing items for msjor steel castings are as indicatad in Table &.2.1.

Table 6.2.1

Name of Castings Testing Items

Stem posts, stern vosts, cross- 1. Determination of chemical com»osition
heads, rudder fans, and rudder 2. Toansile tests

; handles 3. Impaci tests

4, ©Cold bendiny tests

e e
i

T e e e o)

lelding

_ 3.2.2 Those castings that are weldsd by electric welding with the ship hull
T . should not contain more than 3.27% of carbon. Major castings by welding must
be subject to heat treatment.

- Tests
£
' 34243 After mechranical testing and surface inspection, castings for stem
Dosts, stern Josts end crossheads should then be subject to fallingz tests,
38
Pt




2
(1) Durinz tesving, the casting temverature should not be dYelow 0 C, hurling
the castings on a hard floor surface (1 meter thick cement) or on top of
steel plate.

(2) Stern sosts of solid castings may be hurled at 45 angle, letting it fall
freely to floor. Cther cestings may be hurled from a height of 2 m; test
results should not be having any cracks or breakage.

(3) TFor composite heavy castings, if the parts had beem subject to falling
tests, such castings need not be subject to the falling test.

6.2.4 After the falling test, castings should be hung; using 3 4 kg hammer
and strike at the castings to inspect if there are cracks and air holes.

Section 3  Steel Castings for wachinery

1 Major castings should be subject to the testing items required by
e

5.3.
Table 5.3.1,

Table 5.3.1

Heme of lastings Testing Items
Diesel engine basse, engzine sunsorts, cylinders, 1. Chremical compoistion
bes~r*~:3 for upver and lower connectiug 2. Ulensile tests
rods, main b2ari~gs, thrust bearings,major 5. Inpact tests

valwe shell of steam boilers, wvalve shells
of sids valve and bottom valwe, stera
shelt pipes, diesel engine cylinder covsrs,

Propellers, crankshafts, cylinders of 1. Chemical compostion
steam turbines, noz,le box, sartition 2. Tensile tests
plates, gear box shells. 3. Impact tests

4. GCold bending tests

O U . -

6.3.2 Cold bending test for materials for crankshaft castinzs is conducted
at an angle of 180°; bending diameter d=2,5a., wanufactured nroducts for
cranksnaft castings should be subject to non-destructive flaw detection
inspection.
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Chaptur VII Iron Castings

Szction 1 Gensral Rules

7.1.1 Iron castings for ships may be manufacturad with sray cast iron, nodular
cast iron, or othar hizh straagth cast iron.

7.1.2 Cracks, air holes, shrinkeze holes, porous spots, sund and slag sranulz-
tions, and other defscts are not allowsd to exist in castings. iinor defects
that do not arffect the strength of castings may be varmitted to exist. Defects
of major castings may be repaired by welding wich the approval of the Ship In-
svactlon 3ureau,

Section 2 Gray Iron Castings for Ships

7.2.1 lisjor testing items for zray iron castings should compily with the racuire-
ments snecified in Table 7.2.1.

7.2,2 Testing samplzs of gray iron castings should be ooured separately and from
ledles of iron used to pour the castings, and from the ssme heat. Three samolss
sach are selected for tsnsion banding tests; types and dimsnsions and testing
method of the sumples should compily with the requirements specified in Section 8,
Chaster II of this Book.

Table 7.2,1

Neame of Castings Testing Items

Diesel engine frames, engine basszs, Bend re=sistence tests
cylinder €aps, sternshaft pives

Diesel engine cylindsr blocks, 1. Hardness tests
pistons, guide vlates, propellers 2. Bend resisténce tasts
Cylinder liners, piston rings : 1. Tension or bend resistdnce
tests

2. Hardness tests
3. licroscopic inspection




7T.2.%3. lecnanical prorverties of gray-iron castings should comvily with <he
requirements specified in Table 7.2.3.

Table 7.2.3
Tonsile Resistancg Bend desistence ' Brinell Zardness

Gray Iron

arand lumbar | St_‘gsn'g&c%mm’) A q*iué)“(zkg("mm” N Ha
HT 15—33 I ) 15 ! 33 . E 163~229
HT 20—40 20 . 40 | 170~241
HT 25—47 - 25 { 47 { » 170~241
HT 30—54 I : 30 | 54 187 ~253
HT 35—61 i 35 ‘ ) 61 o 197~26¢
HT 40—68 | 40 ) 68 i 207~269

Note: In the results of tension and bend resistznce tests, if two
of the thrss sauples comoily with the listed wvalusz specified
in the Table, <the castings ars deemed acceptable,

7.2.4 The graphite for castings of dissel enzine oiston rings reguirad for

microscovic insoection should show non-dirsctional minute particles, with their

microscooic structurss of serlite (esmong which farriie should not sxcsed 5 ).

Section 3 Hodular Iron Castings
Testing Items
7.3.1 Testing items for major nodular iron castings should comdily with

Table 7.3.1.

Table 7.3.1

Name of Castings [esting Items Sem»yle Selection ilethod
Diesel eongine cylinder| 1. Tension tsests Semoles are cast individually
blocks, cylinder 2. Hardness tests in sach heat.
liners, pistons Thres tension testiag samnles
Shaft coupling, l. Tension tests Samples are cest individuelly
oropellers in each heat
2. Impact tests Three tension testing samolss
3. Hardness tests Two impact tssting samnles
i
|

[ Y .
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2 diametor

Specimens

7.3.2 Dimensions of test
(1)

50 mm; specimens with

sanvles for nodular cest iron ars

the diameter may also te used.

a-r
SN

Diameter of samolss for tension testing is 10 mm,
ceeding 10 mm and a suge

wiith

(2) There are two tyoes of specimens for impsct testing:
Tyme I--Snecimens of 1Cmm X 10mm X 55mm, without notehezs end with soan
of 40 mn during tesstinag.
Tyos II--Sonscimens of 20mm X 20mm { 120um, without zotche2s 2nd with = s92en
of 70 mm during testing
siechenical Froperties
7.3.%3 Lechanical proverties of nodular cast iron should comoily with the re-
quirements soecified in Table 7.3.3.
- . - Table 7.3.3
Tensile Yield i:lonfﬁ-J Tapact | 3rins 11}
o*ren-th Point jtion rate «k!hardn=
0 T 55 ~m ! i
Sen (k mm‘) (k mu? P “emt ' Ha ¢ Impact
3rand | ‘/ g/mat) 98 monThness b 220
v ! - | Test Tyoe
| Not less than \
QT 50-1.5 |oso | s 15 ' 1.5 } 187~255 ; 7y
QT 60—2 | 60 ! Y 2.0 | 15 | 197~269 ] I
— ! b .
- | o~
QT 45—5 45 33 5.0 ' .20 I 170 297 Tyos
QT ¢0—10 40 1 30 1.0 , 3.0 | 156~197 i1
Note: (1) In the rssults of teansicn testing, if two of the three spscinzas
me=zt the listed wvalue SOGCLIled in thn Table, the castings ar deem

accevtable,

(2)

equal to the
with a lower
mermitted, but should not Ye lowsr than 754 of

Av3Irass

the listed

92
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The listed walue in the teble above for impact toughasss is
value of two sovacimens,
value than the listed value in the Table abowvs is

relue,

Cne of the two sp=cinm:ns



Ssction 4 Hodular Cast Iron Crankshafis

«tel. Ten nodulsr cezst iron is used %to febricated cranzshafis, the tensile

snre:gth of the nodular cast iron must compily with the reguirements ssecifisd
in Section £.2.1 of Book II. A%t the szme Tims, the various Sechnicel conditions
in manufacturing crankshafts by using nodular cast iron should be adproved Dy

the Shio Inszection Bureau.

7.4.2 The following casting data for each individual or sach batech of crankshafts
(ref2rs to the crankshafts cast in the same molten iron in the sams hsat) should
be recordesd for use by the Shin Inspection Bureau for ¢xaminsaticn:

~

(1) Pouring temverature of =olten iron

(2) Chemical comzosition afier obtaining a farritic structure of ths moltsn
iron (the spheroidizing procedurs)

(3) Temperaturs of moltsn iron during casting
(4) Time from the beginning of the svhsroidizinz srocedure to after pouring
%

(if the specimens are obtained from the cranﬁsbapt castings themeselvss,
rscording is not necessary).

?
1S

.
25}

deat Treoatnent

7.4.3 Cranxshaft castings should be subject to hsat treatment to eliminate

any remaining stress. If the specimens and the csstings were cest separstely,

h‘ specimens and the castings should be subject to the same hzat trastment
L:"L.,A .

T.444 Selecting method of crankshaft casting spscinens is specified below:
(1) /men a batch of spescimsns is obtained from euch nodular cast irom crank-
nait the specimens should be cut vertically at 1/3 the distances from the
outer side wall of the casting hsad.

{2) “hen a betel of small-tywe, nodular cast iron crankshefis is cast from the
same heat, svecimens and castings nay be cast separately, but a betch of
specimens should te immodiately cast after the final crankshaft casting is cast.

(3) A 53t of specimens include two specimens Sfor tzasion Test and “wo for impac<
tasts, At the ssmme time a numbar of specimens shculd be considered for retzsting
if needed.

(4) Specimans should be selacted or cut from castings; they should all bs selscted
with a method that does not impair the characteristics of the material,

snzth

(5) The diameter of the tensirn test svecimen is 10 mm, with a zaze lenzth o
2 5aze lenzth

gecimens with a diameter esxceeding 10 mm may also be usad, with
7uals to 5 times the diameter of the svecimen.

(2]

o

3

Q0

Dimensions for the impact test soesimens are 20omm X 20mn X 120mm, without notche
and with a soan of 70 mm.
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Tests

7.4.5 Mechanical srovnsrtiss of nodular cest iron crankshsfts after heat traat-
mant should mest technical and desizning rsguirzments apuroved by the 3hip
Inso2ction 3urzau. If one of the two sdecimens during tension sand impact Lesis
aroved unqualifizd, anothsr soscimen should be selscted for ratesting; il this
is deemed qualified, <hen tre castings are considered acceptable. IS the re-
testing is still nov quelified, or the two specimens beth proved unguelified
during the firs%t testing, the castings should be unaccestable and discardad.
Tha castings are then permitted for heat tresatment once =zzain and then subject

To all regquired testings; the acceptable ones are to be used.

Teae8

Jach individual or =sach batch of nodular, cast-iron crankshaft castings

should be subjesct to metal ovhase inspecticn, <their svheroidizing rate =nd metal
shase ccmpositinn should mest designing rejuirements.

Tels?
and o

Toler

8.1.1
shoul
sneci
shoul

Nodualar csst iron crankshafts should not have any cracks, cold shots,
zher harmful defects.

Chapter VIII Steel Tubing

Section 1 3Boiler Tubses =nd Steam Tubes

ances
Type and grade reguirements for seamlsss pives for boiler and stesr tubes
4 cononily wizh ithe sn»ecifications of national stendards or tschaiczl condizions

risd in the vpurchasing order. Jall thickness tolerancs of seanless pijes
d compily with the recuirements spscified in Table 8.1.1.

Table 8.1.1

Testin

8.1.2
subje
batch

Ordin
conta

should contain not more than 22),

3izt

Tyoes of Ste2l Pipss Allowable Tolerance of Pipe .lall Thickness (%)
Ordinary Piges Eizh Prsssurs Fives
Hot lolled - 15 - 10
Cold Drawn : - 10 - 19
1
iot2: Hizh pressure »ines refer to boiler And steam pives with
operating sressure exceeding 60 gv/mn

ng <uantities

Zach batch of ssanless pines should be taken from the same heat and
ct to =he samne soecification and same heat trewtmint: the number ol each )
of coovner 2izes should be determined as rollow:

o

ary onives: thoss with an outside diameter < 70mm, each batch should
in not more than 4)0; those with an outside diameter =2 70mm, each batch

PRI

aressure pines: each batch of steel pines shculd not be more than 2J..

A S— ———— "1-u-uu.-......-.-‘h—-———




2.1.,3 The internal and external surface of the seamless pipes for beiler and stean
tubeg should not show evidence of cracks, cavities, =cale, laminations or otker surface

defects, If the atove mentioned defects exist, thsy shoulid be crrpleue 1y elimirnated,

The reduced thﬂnness of the pire wall of the rortion tc be elirinated

should nol exceed the allowable tolerance.

Testing It:ms and Specim:ins

8.1.4 Aflter the copper pires had been subject to external inspecticn, the tesiing

items and rumber of specimens should be selected according tc the raguirerencs

spzcified in Table 8.1.4.

Table 8.1.4

I

N Y
Type of Stesl Pipes | Testirg Items \ Quantity of Specirens
1, Chemical analysis \ 1. 3Select cne specinan {rcm sach
Ordinary Pipes ' teat.
2, Tensile test | 2. Selasct two steel pipes frem sach
[ bateh; select from
3., Tlattening test sach steel pire ons specinen
\ each for tensile test and
flattening test,
\ 1. Chemical analysis i 1, 3slect cone specimen frocm sach
, heat
] 2. Tensile test 2. 3elect two steel pipes frem esch
| batch; selsct from ezch steel
High Pressure Pipes © 3, TFlattening test pipe one srecimen ezch fer
‘ ; *ensile test, flattening tast,
' 4. Ulotal phase tast | nd metel phise test; selact
; 3 specirens for imgact test.
5. Impact test '3, Zzch steel pipe is subject to
- vltrascnic defect Iispeciicn,
6, TUlirascric dafect
Inspection
High Pressure
Joint Pipes Same as the items Selact cne lot of srecimens from
for high pressure each steel pipe according to the
Fipes testing Items listed for high
pressure vires; cach sizel pire
shculd be suc39cu to uwltrascni
defect inspeciicn,
25
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‘ i i : TE! ture excz2z2ding 850
g Tor i stzam 2iv2s41ith a wall temoerature z ‘
eimen shoala ;nd :t>&nlhliad ietermine the hizh temderature instantansous
i 3 be selscted,asteraine b Zh tenr
svecimens should also be ;

aron3rsiszs,

[~}
> C ms 2 s 2ss stasl
g.l.6 St2sl pipes with a well tempersture under 453 O msy use ffgml,:a‘s
ele e D1r i C 4 ° = e ' ) "
oiones mace with hizh 2uality carbon stesl; <heir vgemluc} com;o?i{ign; ole
i'cfﬁiic;l sropertiss should somnily w¥ith the racuirsments svecifi=d i 3
nscnar & . e ] 5 -
€.1.6(a) and Table 8.1.5(b).
Teble 8 1.6(a)
| 3 44 %
L Chemical Comnosition : :
Stael i = i = i e B P i -3 s & Cr ( ks 3 Ni
Desigration i _ ’
: t ¢ . S Ma . Not to exceed
! : : '
) v ¢ A B
; » ; 5 .2
10 i 0.07~0.14 i 0.17~0.37 | 0.35~0.65 ; 0.035 ; 0.0 .  0.15 | 0.25
’ 20 ,»i 0.17~0.24 i 0.17~0.37 | 0.35~0.65 l .0.04 ’ 0.04: | % oizs | 0.25
' o . - Table 8.1.6(b)
- 1era . - R Y
Stee "Mensile Strength {Yield Point ?arcenu g}ongatlon
Leel || | A P . ¥
Designation ! (kg/n‘;m., l T (kg/mm?) H (%)
, , " :
o : ' . 1 ! 24
10 - 3 . 2 ;
20 : 40 25 i 20

8.1.7 Boiler nipes snd steanm Dioes

May use heat-resisting alloy steel and should be delivered hoat-treazad.
Their chemical conposition, heat-treagtment system, and mecranical progsertiszs
shoul? ;o;pily with the requiremsnts specified in Table §.1.7(a) and Tabls
2.1.7(db).

4,

. i .
*1%h o wall temperature exczeding 430 C,




*sanoy ¢ JoJ eanjuasduey urwautsw ‘Juraonduway o, 09,V 074
feutw (O¢ woyy ssal q 30U plnoys juq fcutw T JOJ UM YO¥e ‘SSauNOTU]
1194 03 Juipaoodse *dwoy HuUTVRUTRW JOJ @IT3 ‘FUIZT[BWIOU A OZ0T™.086

ssanoy ¢ 103 °<*duwey ursjurvu ‘Jutasadusy 9 ,09L ~ 02
feutul Of UBYY SS O o0 30U pInoYs Anqg ‘rurtw GeT J0J umt youwe ‘ssewqforTysy
TTem 01 Jurpaooow <dweq FururelzuUTVH I0] U] ‘JUTZTIRILIOU § L060T.0F0T

ssquOYy ¢ J0] *dwey UL uuTem ‘Juraadiey 9 .08L-~ .09L

feuTw O UW] $SOT 9q 30U PINOUS Juq frutw G JOJ uml Yo¥we ‘ssewotys
Trem 09 Jurpaocon sduey FUTUTYFUTIBW J0J SuEq ‘FUTZTTVUIOU J ,GLOT~.000T
ssanoy ¢ a07 eangsvrsduey urvqursw ‘uissdwnry o . 0BL~ 7094

fouTw gf UBYY SS9 40U 4N ‘sejnulW ¢°T JO0J UMl YOovd “SSoU{oTy3 Trwm 03
Jurpaooow sangniodusy FUTUTVIUTBU JOJ AUy “YUTZTRUION ) QOHOH ~,0L6

® 6 ® @

2. GZ*( PPsoxXe q0u pInoys sjuejucd geddoo Jeputrruway  (Z)

JUNOUB JNUUT 2y} S61BOTPUT 4 (T) 070N

i : ' |
.G Torye - 99°0 ot 0 0L'0, | si'0 _ ;
 durdedneqgoey, V089 _ ) ? ! Lol U | ewosi-bm wer
JULZTTRIMON D.096~008 ._ or'o | 080 e o..ﬁ ato ;
T TR T | T T A R R T 4 TN YTy T
SR TRY X 0,092~ i _ 0£°0 SET0 0z°¥ 00 0L°0: | SI1'0 H
6\, 022 "4 45 05 L 3K T, orete : 0v0°0 | . ! ! ] t 1 L | AoWIIDZI SNBSS 1 B2t
iR ARTTEUS S B LR i i | S('0 [1A1) 060 o oro: | 00 )
_FWYTO0e0i~,008 ) o SUPURUON SRS S N (ORAE NG MU M SO A
WY Y DLl s o oo IO o
N Y D000~ .02 110°0 | BE°0 seo | o0zt 00°¢ | 06'0 | 08°0i [ sI° gLLIS "3 R |]
QJJ s 08 LK W) seoto | seeto | - _ ! ! ! ! i 1 IR e %
A48 81w IS Xl iy | S00°0 | 22°0 sz'0 | 00°1 0s°z | 09°0 09°0; | 60°0 | aoweEinzI | WM & Wz
CEMYTO0601~0raL | _ —— . P i :
feps . _l.i.- Ty Ty T . ! 1 )
~~ TEOf (8 De08L~ 092 ‘ ss'0 | B1°0 ! zr-o | $9°0 | or'z | sio | 98%0: | s1%0 A __\ B8 W
(1) HsgoeLay ™ Wi | svoto | se0%o r ! ! ! ! ) R : .
S gt twnu 18 A T R fe W | 0g£°0 :S.ow 80°0 82°0 05°0 0971 SH°o Steo! | 8050 | mowzinl) | AN z W2t
0 FDGEOT~a001 o ! L . . o _ o ) )
EINA] v C _ ’ o T DAL R R
¥ oIl 0L~ 092 | v 10°0 09°0 90°0 08°0 ny __j THNER
3\,, ML 06 Eacr ) i orete | wreto ! ) ! ! . ! A T
W AR RANTN 90, | 91°0 ! £00°D | 0070, 00 90 00°0 HAAeWZl | BinHer
G101~ 020 _ . . . . L e
i i
’ 9e’0 | 9970 0g'o S T
| oro*o ! otn-o _ 1 ! ! AOWYNZL - W 2T
_ 520 | 00 050 !
1]
e e e e PO SR R R I S
_ z000 09°0
0F0°0 | 0F0°0 1 1 AVWST —-p- ¥} TIST
_ _ . 0ro 020
. PEpoXe 01 qop  ay M U LL A o 19 18 uw i o i
Pica b EN LI AL ) A : - ) spoquis}  sed4,
Amemeay quey |4 ] wlTe [ e [ onopow [wo|ow | o AT A
’ A rsol 25Tl T T UnY{BudY S8 -
0 uoyy Lsoluog Trotueyq . Homuma
— T
(v)L°1°8 OLQmy i i ! ! e




Table 8.1.7(b)

| Longitudinal Specimens _ i fransvsgiil Spec;nens
Stesl ' \iJ _ @ YR | @ OO @
Desiz navlo : ! 5. ' o i 4 5 ‘ s ‘
I(Lg/mm!) (Lg/mnn )f (%) i(kg-m/cmx) (kg/mm:)l(kg"mm!). %) ‘(kg m,’cm‘)
15MnV Coso s L ; ! ! ! !
. 12MapoV ——54 - 40 v 1T o . . :
12MoVWBSiRe ! 55 32 [ 18 |
12CrzMoWVD ! 35 35 18 ‘ i i
12Cr3MoVSiTiB ' 64 : 43 18 ; | ;
1CMov | 4s {2 © oz 6 45 | % . 19 8
15CrMo b TR 8 .45 23 b0 ! 5

' '

69 -

fensile strength Yield point
(3) Persent elongation ié; Impact toughness

Note: (1) .men mechanical properties ol steel pipes fail to mest
the requiremants specified in the table above, heat
treatment for a second time is allowed.

(2) hen the diameter and wall thickness is allowed to Dbe
cut for transversal specimens, oroperties may be changed

to transversal properties; longitudinal properties may
be omitted.

(2} For s:is2l pipes with outside diameter Z168 mm and wall
thicimess 225 mm, tgnsile resistence strength may be
decreased to 4kr/mm

(4) The listed impact toughness velue is the average valus
of three svecimens; the value of one ol the three
specimans is permitisd to e lower t!'axn Zhe liste
velue, but should not sxceed 1—<&™

(5) 'men the longitudinal vroperties fart chsnzed to
transversal properties, the requirements »f the

transversal oroperties should be 22nroved by the
Ship Inspection Bursau.

8.1.8 Lon_itudinel tensils specimens may be fonned into rolled or tubed

specinens of squal ratio, according to the conditions of <he te-ailew
testing machine, aftar processing or machining. ‘hen the specimens
are being rolled or machined, they should not be straightened; whan

the tubed specinens arse used, the length of the specimens should not
be greater than 300 mm.

€.1.9 PFlattening Tests:
(1) The length of the flattening svpecimens sho:ild be equal %o the cuter
diameter of the steel pipes, their maximunm length should not
exceed 100 mm,

(2) Flattening testing should oe carried out under cold condition;
after flattening, specimens should not have any cracks or breaks,
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(3) After the steel 2ipes have been flattensa, the outside »slate
: distance from I is obtained from the followin: squation:

_ (L - ;S

a+ S
D

H

“here
H=distance bstwesn flaztening vlates in mm;
S =specified wall thicknass of stz2el tube (pine) in mm;
a;;déformation per unit length, for carbon stesl JeDT
for alloy steel J.03;
D =specified outside dismetsr of tube irn mn.

nydrostatic Test

8.1.10 Zach boil2r tube and steam tube should e hydrostatically tested at the
msnulfacturing mill; the hydrostatic “est pressure Pg is to be determined by
the following equation:

P,

’

_ 200SCe)
=T 4

dhers
Py= hydrostatic test pressure, in ké/cmz;
S - minimum tube well thickness, in mm;
(o) = allowadle stress kgz/m®, use 4% .. .5 lower
limit value of the tensile strength of the tubes;
for nigh pressure tubes, use 0.35 times of ths yisld o:int,
d = specified izside dimaster of the tube, in mm.

3 pressure should be 75 kg cmz in minimum; but must not exceed 430 kg/mnz.
Hydrostatic test results should be indicated in the guality certificate 2y the tube
manufacturing nill.

The testing

Section 2 Ssanless Stesl Tudes and Jelded Tubes for Other Purposss

8.2,1 Seamless bubes may be fabricated by using ordinsry carbon steel. Their
chemical composition should be ascsrtained to contain sulshur no% to exceer.
0.055%; ohosphorus contents should not exczed 0.045%. Their mesianical properties
should compily with ths reguirements specified in Table 8.2.1.

Table 2 2.1

3%%%%§f%eﬁgt.3i§§§§§'on o .

Steel Designayke/mmilke/mm) () | gtag) pipe ‘lat;ai‘mg

tion Vot toss thap {Delivery Cendition o3t
A AS: AL o2 | lHot Rolled ! c “TQ te .
A5 ASy Al 38 . 24 22 IEot Rolled J t:‘glidoOUt according
AL AS. AL 2 | 2w | 2 lpot rolleq | o
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3,2.2 Surface cuality, allowabls dimensional tolarances, and hydrostazic issts
should compily with the resquirements specified in Section 1 of this chazt:

54243 Jelded stzel tube surfaces should not have cracks, scars, sulits, bdurn
saocts, deen markings and other narmful defects; dut such defacts as dressurs
narks not excesding the wall thickmess tolerancs as well as oxidized nstal skins
may be allowsd to exist.

8.2.4 The mechanical vroperzies, technical ovroverty tests and hydroszazic tests
of weldsd steel tubes should meet the technical standards for sucli products,

Chapter IX  Xon-Terrous letals

Section 1 Provellers

J.1.1 Copper allsy oropsllesrs (including prowsller blades) may be cast with
manganese bronz or hizh strenzth aluminum bronze alloys.

Testing Items

9.1.2 Testing itmes for vroveller castings are as follows:

(1) Crsmical analysis--specimens selected according to the ladlss;
(2) Tensilz tests--select one tensile sctecimen from each cestinz;
(3) Zxternal insvection--sach casting should be inspected.
Specimens

A

9.1.3 Sa3iting stecimens sre szlectad from the following meinods:

hen a 15 is drawm alone, t sanp shou s cast according
1 hen a svecimen is drawm sal the test vle should b st rding

to tre cast coupons; if a casting is poured from several coupons of molten covner,

each coupon of molten copwner should have ons specimen.

2) If the specimen and the casting ere »oured together, the sopecimen 3osition
and its mechanical cropertiss should be apor .:d oy the Ship Insdsction 3ursau.

Chemical Composition end ischanical Proverties

9.1.4 The chemical composition and mechanical proverties of oropeller castings
should compily with the requirsments specified in Teble 9.1.4 (a) and (b).




Tahle 9.1.4(a)

| 5 } = o i £ =
Tipes | Ca sy Me 06 | Fe % | Zn T iy ©oAl %)
i X { i
he) o
. BMnFe 55-3—1 44 55~58 _ _: 3~4_ ~1 0.5~1.5 i nenslL —
amc
- H ! - N
ZRAlG7T—5—2—2 | 66~68 Pons~25 ) 15~2.5 ) 2gps f~8
Taple 9.1.4(b)
i T ; 3+ + § Pempant Dlonratic
. . ' Tensile Sirengih Farecsnt Zlongaticn
Steel Designaticns Ce S8, (kg/mm?) § 5y %)
/ . > ) =15
(o] — .
HMnFe 55—3—1 iSand moeod
Metel mold %0 >10
ZHAI §7--5—2—2 : >62 I >12 -

Note: Other copner elloys, if their corrosion resistance is zood
and that their mechanical properties com»>ily with the
designing requiremsents and with the consent of the Ship
Inspection Buresu, may also be used,

2.1.5 Casting surface should bs of uniform grain, free Irom air holes, cracks,

shrink holss, cold srvots, scars and other defects. Iilinor defects that do not

affect its strength may bs permitted to exist. Defects of major parts may bs

repaired by welding, with the agreemens of the Ship Inspection ureau.
Section 2  Stern Shaft Covner Slzeves

3.2.1 Stern sraft copper sleeves may be fabricated with inc bronze or
manganese bronze, Testing itmes for castings are as follows:

(1) Chemical asnalysis--specimens ars sslected according to the ladles;
(2) External inspection--each casting shall be inspected.

9.2,.,2 Chemical composition of stern shaft copoer slseves should be cemcily
with the resquirements specified in Table §$.2.2:

Table ¢,2,2

' g o ‘ 5 &
Types b cCa (%) Sn (%) Za (%) | Ma (%)
' |
Qsa  10—2 ¢ Remairning 911 ; 24 : -
i amcunt s .
L HMn  s58—2 i 5”7‘:-560 ! - | ,Remam}r.g R 1~2
! !~ amoun®

Fe2.3 Casting surface should not have sprues, burrs, air holes, cracks, and
other defects.

101
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Section 3 Al'tninum Fistons

3.3.1 Aluminum oistons for dissel engines may be manufactured or cast wizh
aliminum alloys. T2sting items for castings ars as rollows:

(1) Chemical analysis--siecimens are selec@ed according to ladles;

{(2) Tension tests--cne soscimen from each ladle, with dizmeter of 12 am,

gague longth £0 wm;
(3} Hardness tests;
(4)  ZIxternal insvaction--each casting should bs inspucted.
9.3,2 Cremical camposition and mechanical proverties of aluminum pistons
A :
shionuld compily with the rzgquirements sp=c111sd in Table 3.3.2(a), (b); if
other aluminum alloys are to be used also, th:ir chemical composition and

mechanical properties should cmmpily with designing requirements and had the
consent of the Ship Inspection Bureau,

Table 8.3.2(a)

- i 7 % . ;3 L &
Tyoes | si %) } Cu (€3] Ma %) | Mg %) | Al T
' : i ' !
zZ L3 | 5.0~6.5 6.0~7.0 i - . 9.3~0.5 | Remaining
1 . : '
A . ! _ : ; emount
zZ L 8 . l1~123 1~2 | 0.5~0.9 T04~10 D Jompins ag
: ENstaXRTs
Table 3.3.2(b)
. | Tensile Strength ! Hardness -
Types i oy (hg/mm:y ! HEB i Heat Traatment
.z L3 >17 f 95~140 ,  aging
i o~ s ) : .
Z L s | >23 ‘ 95~140 tqueaching ond aziag

9.3.3 Casting surface should be clean, without air holes, cracks or other defscts.
Section 4  3earing 4dlloys

3.4.1 cesring alloys for hull machinery may be of tin-based bearing alloys
load-based bearing alloys, aluminum-based bearing alloys, or copper-bvased
bearing alloys.

Testiar items o

9.4.2 Testing items for bearing alloys are as follows:

(1) Chemical analysis--specimens selected according to ladles;
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3.4.3 Chamical conposition ¢f Tearing
raquirsennts soscificd in Tadble 9,4.3,

n1ination--anvly

22

Sy 33 ard Ay Y Ty 3 PRI
LUALVIOUALLY LL552CT23;

Nitn Tne

Table 8.4.3

AP
% ! % T ———
! «
P Sn %) | Cu Al © . ]
Types : , L. e T LAl T ok
: ipe ] B
uSnSh Li—i !ff?,";l.a;_.? ! Wwerz . — ' —
o ag ant. 3~ - ,
LHSaSh T3] ' - T8 _ i
si=17 T~ < . ! -
CifbSb 13— i—1.8 ST Y W ~1r Remaining: _
C276Sb 13—35—2.8 *~* {-"J.\‘. W~e e oy
. - demalning _ i
{eanT CE.’J- X 0 amount 27~33 ' T
(22II)Tia~gonner § * : - | Remaininsz
Di-matall i Lo - . amownt

Uther Aesuirenmaents

Je4.4

Jekad 3earing alloys should be bond with the bLass uewals.
2.4.8 For coopper-lszad alloys, the lzad should be of mediuwn jrain and sirasd
"snozensously on zhe zopna2r base.

Section 5 Jondenser Tubss and Mate FPl-.as
7.2.1 Sc.idenssr tubes swxooszd to sea water nay be fabriseted wAth uwToiglT
alwiinimm=-orass alloys,

Batches

3.5.2
%o the same {crming and nheat treatment,

Zach baten of tubss should be made of

Zach

Surface of each bearing alloy should bs snooth aad clean;
cmiain any slags, non-metallic and other impurities.

T
b

should not

ne same alloy xind =2nd subject
atch should not exc:ied 10.J

23 N




(1) Chomical analysis--scecimens are selzcted sccording to ladles;
(2 Tansion w2sS--onz 3n2cinen from each batch;

(3) Flastening t2st--two soacimens from sach tatch;

43 3rzakaze tesi--two s»scimens frem 2ach batch;

(8) Hydrostatic %t23t--the sntire baich of tubss;

(5) 3xternal exaninatiosn--two specimens from each batch,

Cnemical Composition and iechanical Propertiss

9.5.4 Jnenical composition and mschaniczal vrovneriies o: Tudes shiould connily with
the rsquirements sp2cified in Table 2.5.4(a) and (b).
. - th) - . a
- - ” i ‘T.\‘“T L?.b]_e 9.5.4(a)
ypes © Cu ¢ A Gy | | -
» iy
" . g = ‘\(%) l . 2Zn (%)
TTTEAL 772 ; Jo~i9 ‘ BATERE N - 7 |fenginins
H 2 i 69~T1 ' - anc:nt®
Sn  70—1 : E l\\_s | W
— 61~63 -
HSn 62—1 o‘t\l.l i Hi
M —— |
" Taterial — _ Tabls 8.5.4(b)
i la iTensile Strensinis
g . 3 4 Crengsth a w0 - .
Tyves \ Condition T ey ‘\“ﬁumi? ¢rurisnt ﬂ&?;catlan
| e 7
‘HAL 772 Sort
: |- - e T >z
S - . ' I
dSa  70—1 ‘ oni-hard , >3 | >30
Sor't : >3 | :
— S ¥ | >3
I ngl;-hard ; .
BSn  §2—1 of't | ST ’ =30
: ~4—_.____E:z____; | 235
. 5.5.5 he flattening test should be carried out in cold conditfion; during
! tasting, the svecimens should be flattened to 35% of the orizinal outside
dismeter; the flattened specimens shculd not linve any cracks.
" 3.5.6 3reakage tasting should be conducted as follows:
i
(1) Two specimen pieces should be cut from sach batch of tubes, 150 -wm lon:. 2
(2) Specirans should be submerged in mercury nitric solution for 2 hours. .

(3) 3secinons tazen cut of the solution should be observed, najnifying
513 times, and should be free of crecks.
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S5.5.7 T23ting prassure 1s 50 =

a2 1~18 sesconds., Tubes after tha hydrosthas
crazks and 42fornztion.

2l2an,

22005

durin- th

i
[e]

Table 3.5.8(a)
. | 5 = & =3 . &
itmes | Ca 1429 = (%) | Zn (%) Sa %) Mn (%)
| i ! |
HPb 59— l 57~d $.3~1.9 [ — . —
HSn  62—1 I gi~sz - 0.7~1.1 -
:
I
AMn 58— ! 37~64 — ' — 1~2
i ¢ I '
§3.5.2b)
P kateriul ITensils stren-ta Farcens
~ymes Sondition- ! oy akg/mm? ! e 2
A ]
HPb 591 Soft ' 35 : 25
ot _ Sof X S o e . o
Sn §2—1 .‘O-ﬂt 1(Hot roiid) 357 (Zo% rolled; 20
HMn  58—2 Soft i 39 X 30
HPb  59—1 L Zard | 45 g 5
BSn  §2—1 . Gard : 0 ; S
' - H
HMn  §8—2 ., card : 50 . 8
Shapter X Anchors and Chains
Section 1 snchors
ilatariazls
13.1.1 3t221l materiasls for ancrors 2and narts ars classlilied ints fhrse radsc,
“o ba usad accor 3 to Tablz 10.1,1.
Table 13.1.1
Anchor Arranzemer I ! k - 3
goment ’%1}, s ‘,\’10;:0"5 and a-iiralty Anchor
(a3 4 .
Spexe anchnors Anchors Shacltles
“ame of Parts Fluke | Stock|liniralori Anchar] arizel 394+ | Toria. fanea
3raft La2ws| 3-ie | 3ennr- g TR RRRes
{‘0" N v - ;i - - -
Stoel 3rades 1 I 11 [ IIr x| 1|11 Iz Iz I
; ]
1os
I




anical o
nothe racuivenment
, MERT-P Y
© A lrenical Zomccsisias OG0 jesra
&3 o= & o8 % o= 1%
S¥3 ¢ P Mn si P s (kg/mm?®)’
, .
I <032 [ 0.5~0.8 {0.2~0.45] L0.045 © K2.05 | 240
; ? | ; % 38~40
I 0.14~0.22 0.4~0.55.0,12~0.50' €0.045  <1.05 i 41~43
! ’ ! ! 4~47
i : j - 4244

h ]

. |
m;on~oﬂr;m4~OJ‘0J:~osq <0.043 <005 ¢ 45~48
; - R © 49~52

| . ]

o
e
(eI

s BRI

IS

e P .
3ur:acsa - proiend

: 1
or nar e a

4 22 33 om., then the selzcctizsn of szoe

cross saction surface of 1J x 12,5 = on

2 as=2d.
Nmve
Jorging
17.1.4 forzed wnchors wad oarss na2sd only the2 cer.ificate as evilsror ol
naterial i c sv2el Slank ~uality c.rtification,
[ P T S,
L2351 3s
1,.1.2 stocixliss anchiors, aacrnor Jlukes, cwsis 2n2h0r stoels, a3 we2ll us

b4

“h2 cast or relded anchar So:iizs of encher with sTocizs sich 1Ts resgestive welitht
{n3t ineluiin: rorizsnt:l stocks) equal or greater % un 75 z3, shoild o3
sudject to The drop testh,
Jroo T2t Geichts
/ N . . . - N -
oy Anchors or surns .ith vl Wt L 73)xg----4.30

{2y Anchors or >arts wsith =eight egual to 75)~1a.Jkz-====-3u;

(3, Anchers or varns with weight > 15.0%g-----3.5 -,

he snecimens arc o e ircased on a strel olatform whizh is sumdortad U
foundaiicn on the sroad,
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o1niletion ol the dre PRl e

shoild be caerried

Tized arms and with steclk, the
o be zoclisd separately to the two arms.

ill, 45 showm in

in ladbls 10.1.7.

Figure 1J,1.3 lensile Zests for dAnchors
T2bl® i0.1.7
R P onT ! PR
o Load o,leicf | Load | weigzht Lopd
(k ' t 2k i t (k v
Lﬂn‘-‘r{v (e »‘;'{‘f“"E\)" ! () Of'qf')-—u- J
i 300 ' 8.5 | 900 | 1.3 3000 . 4.5
| 350 9.5 ! 1000 212 3500 5:.0
@ 400 ©10.3 1250 0 25.0 1 4000 39.0
- 450 1.4, 1500 P 2900 4500 €4.0
we _ 500 S22 0 ws0 f 3300 2000 i 8.3
g g g0 | w2 1 2000 3.5 6000 7€.0
’2 . ' :
bl il 700 ©1s.9 ' 2250 ¢ 40,0 ¢ 0G0 83.0
2 g0 | 7.8 1 200 30, so00 ge.0
- -~ . e — -
bl 30 85 o 136 2000 30.8
= ';;'3 300 ! 7.3, 800 4.9 3000 3.9
Eﬁ:’j?} 00 w7 1000 ;17T "
53 00 . 1.5 1 1250 - 2.0
o : | '
798 800 | 12,0 1500 ! 2.2
pe
———— T R




13.1.8  Pric

io tensioning test unde2r the load, a pianch mark is to s made
on the anchor sha’t ind also on sash bill of arms. Jhe anchors are then susiec=
to & oreliminary 5 minute tension by a load equsl to 50% of the load. Lhe load
is then raduced dowm %o 10% and the distances bestween ©th punch marks are
measured., Aft-r tiils the load is increased to the tensioning teat value and
Toand istance

walq ained during 5 minutss. Then the load is reducsd to 135
wean the dunch maris are meoasurad azain, 1he increase o

-t

T
the cuneh marks should not 2xcsec 0.5 of t-re i<itial distance,

Aftr the %e 5ic =3st, the frze rotation of the heads of th2 anchors throuzh the
coaplete anzls is to be controlled, In case the rotation of ths hsads is

impeded or they rotats tirenzh on incomdlete angle, thz defects shcild be

found and esliminated ard the test reoneatad. If the results cre unsatisliactory,

the batch of anchors are sorthless.

Anchors with stocks csre subjected to ve =3nsion tested, with the listance bezw .a
the zunch marks which is measured before and after the anclication of ths preof
load which is to be ap:lied for 5 minutes. If ressidual deformations are aodzarant,
the anchors are deem worthless,

Sarkings

1J.1.9 Upon satisfactory com»lstion of all tzstis, anchors shonld e stamived with
heir r"Svnctlv weizsht and the name cf whe manafasturing nlant, as well as the

iate 1S
a

joy d‘

nd qua¢1f 5d final testing operations; the mariinss should dbe staaped both
o] the shank and cne onsg of the arms,in s2s58 of stockless anchors; in case of
anchors with stosk, the marlkiazs cheouilis 299 staansd on the anchors and arms.

e

For anchors used in international ocean going ships, the seal of T2 Ship
inspection Juresu should also be stanped on trem.

Section 2 Cast Steel Chain

Chemical Composition

12.2.1 Cast steel crzins and their parts are fabricated with silicoan mangenese
stsel; Chemizal composition of the steel shauld compily with the requiremencs
specified in Table 10.2.1. 3ach heat of steel nseas a chemical analysis,

Chemical Ccmoosition of Stecl Casting Chaims (%) Tudle 7.2.1

8 ~cC & Si £ Mn

<0.04

-3 S i > P
|

i
!
P !
0.27~0.34 i 0.6~0.8 l.l~1.4 l <0.04
] I

.Yc%a: Contents of copper, chromium, and nic«le 1in tud steel eacn
should not exceed 0.3%.

Bxternal Zxamination

13.2.2  After careful removal of mould sand, casting heads, fissures and othser
defacts, csst steel chain links and parts are subjected to external examination,




tarmful defects (such as air holes, slags, etec.) of =ach chain link should not
excesd the numuers specifisd below:

Chain diameter d 25 A4dmn----4 suots

Chain dismeter 4 49 57mm----7 spots

chain dismstzr 4 62 1liJmm--~--10) stotis

Y2fects may be rspaired by welding, which is %o be don= bsfore quenchinz. Tha
welding should ascertain the strenzth and surface quality of ths paris,

Chain Link {olzsrances

0.2.3 Cast chain links should be examined their shapss and dimznsions.
Tolerancss on the dimensiens of chain links ard narts should be in acccrdunca
with the reguiresnents soecifiad in Table 12.2.3{a). Iocl:rances for cast mould
cormecti- @ surfzce should not exczed the requiremsnis stacified in Table 13.2.3(v).

Allowable Tolerances of Chzin Links and Parts Table 10.2.3(a)

+ . .

T ‘;Ghain Dianetdr Allovable, Tolsrances .

voe of Chain § . . P R .

NEs m o Chajn Ylamster JShuir

Links 1 ¢ > { %ﬂmi ter Jhuin Len: tr‘ Cbam hdth :

. . 25~49 . | = 10 . SRR IR H

Crdinery Links 1_.-__, L ‘_ — - _ ;;

53~72 = 15 to.d +0.d B

zcilal Inle 1‘~ed-_...__..4_____1_~ T ¢

lecs . 77~110 = 2.0 i ]

! 25~40 = 1.0 l )

: Mg i s foeeme ARty B - . : B U

nd vrsin Links fa~sz b - 2 i £0,1d A Taeadi Tk

| 82~-100 =20 | o

- - —'.1\_ '- g — ™

25~48 .1 ooz we I !

...... e e b Mg s e e = 4§ 1d . -

Comnecting ! 53~72 = 1.5 | 4 204054 .

Chai 3 ) - ! ~0.05 " ;
A...-i'f?.“.ltrl_}‘:‘"lh,cs. e TTm100es —ebee o X BaBemee- ——

- - -Allownble- Tolerances of Cnst liould Soanzctipn s $u'rible 20 2. 30’)"

Chain viameter ! Allowabls Tolerances nm ’
i (mm) - ' rdinery, Znd %Special anlace pdﬁe::féﬂﬁi‘d
235~28 o 0.5 o i T
- N i 05 o l‘ 0
) 34~49 1.0 1.0 . | .
sa~72 1.5 - .
77100 2.0 " - ‘ L

..echan;.cal Provex‘ 1235 of Stas] Sagtin~ 'ntorials Table 10.2.4

Tm fa s . rerscat
I'sncile 3tre--%h| 71212 Poins P"x:cent 10 7a- T EINS lIm + xou —zess
@ (xg/mmiy =" gg (kg/ amty’ 9“ N :\érEﬂ?’a b ap k -] cor®

liot less t;m
- . R ! 14 i 0. ! .8

-,

e




lachanical Prop=rti

J.2.4 iechanical oronerties of cast steel chein materials should comp

sn2ily with
the reguiremants snecified in Table 13.2.4. wathod of selscting soeciszns is %o
selact durin: the casting osrocess the blanks and chain links aad after hesv
traacted, one tensile s3acime (with diamater of Zu mm, s»zn distance orf 138 mm,,
ad two stscimens for inmnuct testing.
Jast chain links (conne ctln; links excluded) are 2llowed to have thoir tsarsils

stren:th resduced to 3 kg/Am®, vield point reduced to § kz/mm?, dut et this tims
the percentage elongaticn 51ould not be lass than 18%, surface iracture shrin: .=
should not be less than 35%. If the mechanical oronertv test does not deem
satisfactory, twice the nunber of s»ecimens shou 11d be tested again. I %x
retesting is azein not satisfactory, the chain links and the blanks may oce allowed
to be heat treated together and sslect specimens for repeated testing.

Inpact Tests

1n.2.5 Impact test refers to the impact bendin: test to examrins the qu:lisy
of casting and heat treztment of anchor chains.

Imoact snecimens are selected from bach heat one to three links for he:t tirsat-
ment aftar which for impact testing Durirg the impact test, one of the crain
links is selected and slaced on a s.eel platform and to te impacted for six
times without any fracture. Impact moment should be in accordance with the
specifications described in Table 12.2.5.

Ihis impact test nmay bLe omitted with the azresment of the Ship Inspection
Bureau if the oroducts are stable diring the fasrication in the manufzc cturiag
rlent,

e e

Proof Load and Imvact Moment of Anchor Chains Table 10-2.5 .
Chain | Proof Load !Impact | Chain | Proof Load ! mgeet
Diaﬁj:fr Tonsion Sre&ki“émﬁiiif Diﬁi:tcr T nslolefGﬂilng ﬁﬁﬁfﬁt
b o ‘ ; )
2 R 57 1291 | 180.6 ? 0
2 P Y .—-i wz | . & 152.6 E 2135 4 1100
31 s ! 572 | 138 67 13,6 | 2425 | 1300
3¢ Loass ‘ 68.8 180 72 191.9 268.8 ; 1730
3z Posaez | 813 235 17 L 20 2006 | 2120
. s |osa | ess | 00 22 | 2282 319.2 2560
3 I = W i 102.8 | 370 87 245.0 343.0 3050
“ | 80 i urs T e 2 20.5 | s6es | 3600
3 . | es.2 l 1.4 1 4 100 282.8 395.8 % 1640
s T ’ 15600 | 690 - - - 0 -
110
S T —————— A
R " .
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Bre=king rest

10.2.3 Unon %he setisfactory comoletion of the imdact test, a bresking test
for enchor c¢rains and narts (end links, ro.ztion links, eornecting links,
connecting shackles, etc.) should be carried ous. 3ach breskiny tsst swn le is
to be aade uo of chres links of chein. The odreaxing load shall de an-lizd

wo at least one item out of svery batch of joining or connecting links, swivels
and end cast links and end shackles of the same ctroduction technigue and sane
heat, with the same diameter, consisting c¢f not more than £0 sizilar verts and

conoonents as one batch.
For breaking test of welded crain lsngths orne 3-link samule is to bpe selected
from sach chain lengthstaxken from s batch of chain lenzths of tTie same diamezsr

5
and the same cast and having veen heat treated in the samne fuirmace charge.

The tests ars to be carried out on testing machin2s performing slow end sveady
inereanse of the load anplied to the =maple until the svuecinen is broken.

The bdresxinz load of the specimen should exczed those breaking loads svecified
in Table 10.2.5. If the load of the specimen visscd. the required load and
does not breax, then the snecimens are deem satisfaczory.

Uron satisfactory comnleation of the testing, the chain links o7 wvarious hest
may be used to form rnew groups of anchor chain links.

19.2.7 TUoon satisfactory comnletion of the breskingz test, archer crein links

znd parts azre supnlscted Lo a tensile test according to the loads siecifisd in

Table 1J.2.5.

During the tensile test, tension is zradually put on the proof load to 209, and
then measure tihe lenzth of the chain lengzths. The tension is then zradually
extended to the required load for 5 minutes, after which the load is reduced to

20% of the tension; at this time remeasure the length of chein lenzths, and compare
~ith the first measurement., ‘then the diameter of the chain d > 43mm, the percant-
age elongation should not exceed 2.5%; when the chain diameter d< 43um, iis
nercentage slongation should not exceed 3 %.

The bresking number of chain links during tensile test should not exceed three.
5 &

All chain lenyths and details having passed the tensile test shall be subjected
to visual insvsction and measurement; chain link surfasess should bs free of
cracks and othszr daofects

iarkings

17.2.8 All chrain lengths, rotation links, end shackles, join shackles, end

join 1links, in addition to be stamped with the %tessting load, date and manulacturing
2lant, should 218¢ be stemp with the soal of the Ship Inspeccion 3uraeu, if the
cheins and their fittings are used for international ocean zoing shions.

e AR
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Section 3 Zlectrically jzlded Chains--anchor Jhains,
tovoe Tools, Valns and duddzsr Shains
Crnenical Jemvosition and lechanical frooertiss
12.3.1 stemical comnosizion and mzchanical orozasrties of rollad steecls used
in el=ctrically welded anchcor chains and links and o%rer Titzings should conci
with zThe reaquirements spe2cified in Tsble 15.3.1

Nane of ) :
farts L E B i o® oh o 8 i STl
[ Mn | Si | P | 5 [(kg/mmt)j(kg/mm2)] () 7180"5 “rades
-amAnREaREe®, | |1 i |
() mAgR, REsRK 1 S K015 <0035 '<0.04] 3745 T {224l d=o:
gatrRsamune| 8 05 : l -
BEAIDEEQRE, T . ‘ . e :
SUEROTE, REnHYR ’ . . i
Y s . . . e H
BEURSMNAOL ZE R RS : 42~52 22t | 223 [d=2a! A4
A, EREF 6 ¥ @ KA - v . . - l
e L T I i
(3 waLe %h%&ﬁﬂ& . . D1 oso~s2 1 >26 lkw!dﬂi As
el o s~a | 220 | 2as }d=o.5zf Az, A3
- - 12 Jand aagis;gnceﬂfﬁ—is
= Jtren TR
FUEE Vil e t 15 3237 38isganceMTIs—32
S=vsoy A ST A
f\‘ n)
1 bl ctrically welded stud end studless chain links of ordinary
N
zind, extra large 5179 chain links, end lirks; forszed rotatio
—~ TkKs and forsed studliess chains,
2/ 2:dy end horizostal locks of 3nd shackles, non-screw rosatioa

and

3tads,
A

locxs of

round locks,
.fcal

turnbuckles,
nalf links 2and orizs

links and link ;egs,
stackxles and join links;
join links.

Link pegs =znd nuts of screw-ty»s rot-.-i.v

i

i

e W Y e b, L

'
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13.3.2 Scecimens for rollad stsels used in weldzd chain links should U2 ‘7ided
according to zrouns of ths heat, with 2ach zroun with 2ot mors than 100 roll

sz2cls of sane diameser not srawter than 3 mm., 3ach zroud of rollad sicels af011”
mav7e onsg

tensils test s»zcinen, and one cold banding soecimen,

el

10.3.3 All rollsd steels used ror welded crains should bs sudiected to external
2xami-atin i and should not have any cracks, scars, lzmintations, and oth:r
d:Pscts. Allowadble tolerance of the diameter of rolled steszls should comnily with
the reguirenents ssecifisd in Table 19,3.3.
Table 10.3.3
.- o s : H ]
-olled Stzel © o §~19 T 22~25 259 ' 53~52°
Diameter (mm) ,
i H ' )
1 1 i
_Allowable +0.4 ! +0.5 ; +0.6 +0.7
Tolerances (mm) -0.1 , -0.1 I -0.1 -0,
t
10.3.4  Links of each chain lenzths should be fabricated fream the same type
cf materials. Links should be contact welded or arc vielded.
(1) ZContact welding should not have any slags, overheate- metal and burned soiots,
aad should be thorou_ hly -welded.
(2) Arc welding shoild e thorouzhly welded and sheculd nct have any air holss,
slogs, fissures, aand arc :rooves and oziier derlscts,
The welded materials should be hszt <trocated.
10.3.5 Durin; welding of anchor chain links, the corresnond location of each
half link should not exceed the requirements scecified belows:
Chain diameter d=54 8 mm----J.5m
" " d=9 ~15 mm---=3.8 wm
" " d=17~ 22 mm-=--=1,J0 am
" " 4225437 mm====-1,5 mn
" " d 2 40mn----2.0 mn
After the chcins ere welded, the longitudinal surflace’s flexinllity shoculd be:
whaen chain diaaster 4437 =, it shoald not excsed 1 mu; when cucin dismeser
dz4)~53 "m, it srculd not be sxceazdiny 1.5 mm; when crain diameter 3237
it should not execs2d 2 mm,
Thz welded c%aids and links end other fittings should be subjected to dimensicnal
mzasursnent; threir allovnbl° dlneﬁSLOHal tolsrances should meet the requirements
130 ad 1* bls 1D !
shecifi n Table 10,3.5,. Tablal0.3.5
n . | Allowable Tolerances
Crain Dismeter ‘ ) | Digmeter Tslﬂran es at
& (mem) |Chain Length and ddth '~ 3azdine 2nini [on
-0.5
— ! A
1 ‘ "0.‘
11—15 !
} d . -
T ) 0.1 e.7
i L -1.0
25—49 | . -
t . -1.5
§3—67 .

‘ PP P T P




3% sn2uld onoly o est e shors

< N Y= . . N
t1) Srainm longths writh shancard lan_ th {25 mn, sad a dismede
s23inen co-sists of 5 links for each cnin len;th is sslacte
1213 =, ous sosciizn 331sis%s of 3 linzs ig z2le-zad.

ireakin_ zest is
momo.snzcus iner
The bresiines lo

n foole 1

- ' Table 10.3.6(3)

Close-link Chains {_Coen-link Chains
Chain ; = -
Diameter Proof load j ‘r‘roof' Load
- (mm) Tsnsion v 3reaking Ig Tension ‘ 3rsaking
() J ) ()
5 - ; - ; 0.32 i 0.64
6 - ! - ! 0.50 | 1.00
7 ! - - ‘ 0,80 : 1.60 )
3 | - ‘ - } _.1.20. I 2.40
Te r_ - - “1.55 ! 3.10
1 i - - 2.30 i 1.0
13 T e 7.00 3.20 6.40
15 6.20 ) . 9.40 ' 4.30 8.50
17 8.10 1220 . 5.50 10.90
S 19 —— . 10.20 : 15.30 © - 680 13.60
22 , 13.80 . 20,60 - | . 9.20 18.30
RO - R o 17.70 ' 26.60 I 130 23.60 -
. 2 ) 22,20 33.30 h 14.80 w60
R T S 0.80 . 4. .7 18.20 36.30
3 ) 32.70 49.10 21.90 43.70
e e Bl e 38070 . . . . 58410 ... ... ._25.90. | 51.80
o ) 45.30 83.50 | - : -
43 52.40 73.40 - . -
43 - 60.00 . 84.00 - X -
@ 68.00 .' 95.30 - i -
e B 1880 . ,-.ux.oo...__._.:__ = | L=
57 92.20 : 129.00 ' - ¢ =
2 --.109.00 R 1 2 JE A a -

RETVF S9P% RS

R R ™ ¥ 3
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zths brewnk,
location,.

L jointed to ih2
triroush visusl insoection., I %
c-ain len:th and exc:szds tirres,
and worirless. Ir the breakage doss
a new test of snother chain link ey -
any breakage.

Larkings

4

v}

13.3.8 Uoon sztisfactory completion of the te:t, weldsd chains should be
stampned according to the requirements specilied in 17.2.8.
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