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U . S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a  A a A , a P p p p R , r

5 6  B , b C c  S, s
B B B V , V I T T m T, t
r r  f a G , g  Y y  y y U , u

~ D, d F, f
E e E a Ye , ye;  E , e * X x x x Kh , kh

Zh , zh Li, ~ U q Ts, ts
3 3  3 ,  Z , z 14~~~i Ch , ch
k1~~i H u  I , i W w  ill Sh, sh
k ci a Y , y [4 U4 LII eq Shch , shch

X x  K , k h i ,

.d 11 fl A L , 1 bI W e~ Y , Y
M M  M , m b b  b e

H H  H i N , n S o  .9 a E, e
D o  0 °  0 , o hJ~ a Yu , y u
f l n  / 7 n  P , p  f i R  2 a Y a , y a

*~~~ in i t i a l ly , a f t e r  vowels , and a f t e r  ~~~, ~ ; e elsewhere .
When written as ë in Russian , transliterate as ye or ë.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sinh arc sh sinh~~cos cos ch cosh arc ch cosh 1tg tan th tanh arc th tanh 1ctg cot cth coth arc cth coth 1sec sec sch sech arc sch sech 1cosec csc csch csch arc csch csch

Russian English

rot curl
lg log
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UDK 621.88 (083.714) Group G3l

USSR STATE STANDARD

BOLTS , SCREWS , STUDS AND NUTS GOST

Technical Requirements 1759_70*

Replaces

GOST 1759...62**

By Decree of the Committee of Standarc~s, Measures and Measuring
Instruments of the USSR Council of Ministers of’ 18 Nov 1970 No 177
the period of implementation is established

from 1/1 1972

p. 10 in table 9 from 1/1 1975

.Failure to observe the standard is punishable by law

This standard extends  to bol t s , screws , s tuds and nuts  wi th
a thread diameter of from 1 to 148 mm.

The standard incorporates the requirement s of the recommenda-
tions of 3EV for standardization RS 306—71 , RS 307—71 , RS 309—65,
RS 310— 65, RS 792—67.

1. Technical Requirements

1.1. In form , dimensions , thread , max imum deviat ion and sur-
face roughness , bolts , screws , studs and nuts should confori~ to
the requirements established in the measuring standards.

1.2. The mechanical properties of bolts , screws , studs and
nuts , made from carbon and alloy steels , and al so from bran ds of
steel should conform to those indicated in tables 1 and 2.

Notes :
1. It is not permitted to use acid Bessemer steel for the

production of bolts , screws , studs and nuts.
2. Up until 1/1—73 it is permitted to make fastener part s

out of steels of the brands standardized in tables 1 and 2 of
GOST 380—60 and GOST )45143_6l .

** In connection with bolts , screws , studs and nuts with a thread
diameter from 1 to 148 mm.

Official Publication Reprinting forbidden

* Reprint (Augu3t 1972) wIth change No 1 published in March 1972.
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2—3 GOST 1759—70

Table 1.
Mechanical properties of bolts , screws and studs made from carbon
and alloy steel at nbrmal temperature .

_ _ _  _ (1) 
_ _ _ _ _  

_ _ _

~~~~ _ _  _ _

..

~~~~~~~~~ 

~‘~“~~i.::. ~~~ri ~~~~~~~~~~ ~, ~~~~~~~~~~ 
_ _ _ _  _ _  

_ _

— — — ____ —. - 
C,3it.3. Ct3. u$ ~

.1.S 49 20 16 . ,,  00 100 40 40 ie .s
10 

~~ u ocr io7o~—e3
— — — — ._~~~~~ _- -  — —_ .— — — ~~~~~~~~~~~~~~~4.6 .ie 21 LI 21.6 ~ m c ?
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— —— — — —.— — -.—-— uovrios~it o
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S.C $6 II 4 20.9 ~~ I,oc1 Ioie2—$~
— — ______________________ 
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20 00 

~~~~~ ii. p.ra. 170 ~~ ..i!i _ ~~~~~~~~~~
ii MeNfl.py. 00. ISEI roct 1070—60
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lf ~ l 4 7 5  _______________ _________________________

— — —. _...L_ _ ~ —— — __________ — — — 
•.. ~~rOCT 10 02—53.— 

ci as 66$ • 10C1 1000—00
II N lOS 94 12’ 5 240 300 b r  roct s— il

— — — — — 
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arc 401. NarcA , iOCt 41,3—71

10.9 lOS 10 SO I • s,o $1 Qj) ~ ~~ IS X~H roct
— — —- ——— — _________ — 

~~~ 
II. p.t.a. 30 41 95.0 &SX rCA 

- 
rOCT 4543—TI

~~~~~~~~ ~~~~
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~~~
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-
. —+- : ~~~ ~~~ ~

. 4~ 55 111,0 4SXHMA 
- 

rocr 454$—il

SOS,-
“Cu

~ey:  ( 1 ) Strength class’; (2) Tensile strength ø~ , kgf/mm ;

(3) least ; (14 ) greatest ( ? ); (5) Yield point G~- , kgf/mm 2;
(6) Rel . e longat ion 8; , %; (7) Impact toughness ~~~~ kg f,~’cm 2 ;
(8) no less than ; (9) Brinell hardness HB; (10) Rockwel l  hard-
ne ss; ( 11 ) HRB ; (12) HRC; (13) Stress from test load ~~ , kgf/mm 2;
(114) Brand of steel ; (15) Number of standard ; (16) Not fixed ;
(17) ?

* The strength class is designated by two numbers . The first
number , multiplied by 10 determines the magnitude of the minimum
tensile strength in kgf/mm 2, the second number , mult iplied by 10,
determines the ratio of yield point to tensile strength in per-
centages; the product of the numbers determines the magnitude
of’ yield point in kgf/mm2 (for the strength class of 3.6 the
values are approximate).

** For bolts , screws and studs with a thread diameter up t c  12 miii
Inclusive .

*** For bolts, screws and studs with a thread diameter up to 16 mm
inclusive .
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4otes:
1. It is permitted to use free—cutting steel in the manu-

facturing of parts of strength classes 14.8, 5.8 and 6.8.
2. In the supplying of bolts , screws and studs it is permit-

ted to replace parts of lower strength classes by parts of higher
strength classes:

strength class 3.6 by ‘4 .6 ;
strength class 14.8 by 5. 8 , 6.8, 69;
s t r eng th  class ~ .8 by 6.8, 6. 9;
s t r eng th  class  6 .8  by 6 . 9 ,  8 .8;
s t r eng th  class 6.9 by 8.8.

Table 2
Mechanica l  propert ies  of nu ts  made from carbon and al loy s teels
at norma l tempera ture

KUJ PY
~~

UJI .O bFJF
~~~~~~~~~~~ ~~~~nPOl- 

~y a ~ 
H MIPIN CWS H HoMey CtaMliprl

HI MINIS I (P ci Oujee

4 ’  40 CT3kn3, CT3Cn3 [OCT 380—il

5 10 , I0sc n , [OCT 10702—63,
20 fO’~T 1050—60

302 33 10. 101(11 , rod 10702—63.
6 60 15, J6icn, 35 [OCT 1060— SI

Ci5 F OCI 380—il

8 20, 201(11 FOC i 107~~—63
35, 45 [OCT 1050—So

i:ii: 100 35X, 38XA IOCT 4543—71

12 120 
38 40X , 30X[CA , (OCT 4543—lI

14 140 375 41 S5X FCA , 4OXHMA FOCI 4543—il

Ke y : ( 1 ) Strength class *; (2) Stress from test load 
~~~ 

kgf/mni 2

no less than ; (3) Brinell  hardness HB; ( 14 ) Rockwell  hardness
HRC ; (5) no more than; (6) Brands of steel; (7) Number of
standard .

* Strength class Is designated by a number , which v~hen multiplied• by 10 gives the magnitude of stress from a test load in kgf /mm 2 .

Notes:
1. It is permitted to use phosphorous steel in the manufac-.

ture of nu ts of stren gth classes 14 and 5, and free—cutting steel
for strength classes 14, 5 and 6.
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e t ’ s anda  ~‘d .
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~ -
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a l ley  a i’e s elec t  e d by  t lie n a nu  f a c t  ure r t ’rCt ~ t he se st I pu 1 at c.1 I i i
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• ~ and  ‘ -
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in h i  case t he nic e han  I c al  pi’cpc ri  Ic u can di t’fei’ t ’l ’em t he se

I a L a t  ed In t a bl es  ‘
~ an ~j  r -
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Table 5
:•:ech a~~I ca i  r r c t e  in les of  be it , s cr ew s  and  studs made  h e m  f l O f l —

as a l l oy s  at i i c r m a l  e m r e i ’u t u r e

~(L ~4’~ ~~~~~~ ~,,J (9 c~
)  

~~~ p..;...~~- •.c~ i., ,,~~ .o. I c~~~j o. ii. au
L II I I I, ,I yl  MN NM Ip.. CAIN S~.pN ~~~~ Ituc ~ i. ~vsisasp

Z ~ . 
O,. H~ p.IaaI N.i~

~~~ • .i.~~s w -  d iade m
I M I d

A SIC

1’~I. j e t
31 21 12 iS I

~~e Ia In I Iy .  A MrSII IOCI 47*4 — 65

~~ 
III.

•1C59 —I,
AITyNI.

~YIIT~ III. l OCT 15527—70

9 .~1ryNb
lit . i g * -  12 .Ib3 ssuu

Nt- t u l i ps .  Mal-HMrHbt e
________ —

lie p er i l .  ~~~~~~
34 ~-50 

u n r ~py- lip. AMn9—~ FOCI 493— 54
e (CII

35 
~ I ~ 

10 JUfl. Ali t] FOCI 4114—65

Key: (1) Cendltiormal designation ef group ; (2) Tensi le  s t r e n g t h
k g f / m m ’ ; ( 3 )  YIe ld  pein t  0 T (0 o .2 )

~ kgf /mm ; ( 1 4 )  Relative
e l en g a t i e n  

~~~~
, ~ ; (~ ) Brinell I ardness MB; (6) Brand of material

er a l ley ;  (7) Number ef s t andar d ;  ( 8 )  no less than; (9) N ot

:‘ i x e u ;  (~~0)  Bress  LS 59—l , brass L6 3 ;  (11) Brass LS 5 Q— i , brass
Lt~3 antimagnetIc ; (12) Bronze Br. A N t s 9— 2 .

8
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Table 6

Mechanical properties of nuts made out of nonferrous alloys at
normal temperature

(g) Kis.pea.ccu •y
Ycissu.. CISMT.?IAbMII
iSiINS~~- r ~~~~~~~~~~ (‘3)M.~. ~~~~~~~t INS 

~ / f Nil Hoiiep CTSNU~ ?I
l~ )VIIAti

NI 1111CC -

31 27 AMr5I1 FOCI 4764—65
— -  

‘qJl$TYNb JIC$9..l.
________ ~~~~~~~~~ ________

32 -,flaT y Hb j ii~6~—i. FOCT 16537—7033 4IASTY NI. J163 IIIITIsNIr•
luiTliwe

34 50 ~~~~~ ON3l Lip. AMuI—2 rolri93~54
31 .!flfl. AT WI 1~ö?~? 4714—il

Key:  (1) Conditional designation of group ; (2) Stress from test

load 0F’ kgf/mm 2 , no less than ; (3) Brand of material or alloy;

(LI ) Number of standard ; (5) Brass L359—l , brass L63;

(6) Brass L359—l , brass L63 antimagnetic; (7) Bronze Br. A M t s 9 — 2 .

8

(Changed wording — “Inform , index of standards” No 3 1972).

1.10. The brand of the material for the manufacture of parts
of groups 21, 23, and 25 should be indicated in the order. It Is
permi t ted  to order parts made out of brands of material which are
not Indicated In tables 3 and 14 . In this case the mechanical
proper t i e s  can differ from those stipulated in these tables.

1.11. On request of the consumer , fastening parts made out
of brass , manufactured by cold heading, should be subjected to
heat treatment for the removal of Internal stresses.

1.12. On request of the consumer , bolts , screws , stud s and
nut s should be produced with a coatlng. *

The types and conditional designations of coatings should
conform to those Indicated in table 7.

* Up until 1/1 1973 the manufacture of bolts , screws , studs and
nuts with coatings has been carried out on agreement of the
parties.

9
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T a bl e  7

Deslctnut. i on  Type 01 ’ c o a t  ing,s

00 W i t h o u t  a co a t  ing
01 ZInc with c l i r o n i l  z in g
02 CadmIum

Nickel
0 Muitllaycr — c o pp e r— n i c ’h e l
Oil Mu l  t ilayei ’ — c o p p e r — n i c k e l— ch i ’cm i  um

Oxide
P h o s p h at e  w i t h  clii I n’:

07 Tin
08 Copper
0-) I !1’
10 Ox I de u n od i  a I ng w i t  ii chr omi  d u g
ii Passive
12 C l l v e i

The s e l e c t  ion 01’ 1 - lie t ype  ci ’ c eat  inf  for  a spec ific mat cr1  al
I s  made in a c c o r d a n c e  w i t  ii ~~~~~ ~ 14 t~2 ~~~t e  . The select Ion of ’
coat Inn  t h i c k n e s s  i s  In a c c e l ’d a n L ’c w i t h  GOUT °7)1—h8 -

( Chan~ted w e i d l  — “ In l~~’ i m  . Index ci’ si andards “ N c 3 1’17 2 )
1.13. The tech ni Ical requirements f o r  coa t  1n~~u , t h e  t h i c k —

ties ses of coa t  1n~~u and t he d I men sionu  c f’ the t h r e a d  under I he
co a t I t i ~~ ar e  est  abi I shed by aCrcement- bet ween t he consume r and the
manufact urer.

9

1 . 114 - By a g r e e m en t  l) e twecn  t h e  manu ~‘a c t urci ’ and I he c o n s u m e r
it. Is p e r m i t  ted to use ot her t y p e s  of ’ coa t ings

1 . l’ . The d imens I ens 01’ t h read 1-un—out  , u n d e r cu t  ( utiderfil is)
and bevel  edi:es oni  the  end o I’ t h e  t h r e a d  ci’ b o l t  s , screws and
SI uds ar e In accordance  w i t h  ~ OC’l’ l05 14~1._t 3

1 . In . By agreement  be t  ween t he cus t  omc’r and the  m a im u l’ac i t i re
It is permit ted to produc ’:

a)  bolts , screws  and SI uds w i t  h an e ion~:at ed or shor t  cued
l e n g t h  of’ t h e  I h i -eaded l’ai ’t

b )  s tuds  and nuts w i t h  a l e f t — h a n d  twist
c )  b o l ts  w i t - h  one opening In t h e  head.
1.17. DevIa t ions from t h e  co rr e c t  geome t ole fo r m  and del’ect. s

I ri t he ex t e r n a l  form are u t  I p u l a t - e d  in I ables 8 and 1 -

10 
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Table 8

- 

Degree of precision of part s

Coarse Normal Higher

Not permi t ted :

1. Cracks.
2. Grooves , bringing the dimensions of parts out beyond the

limiting deviat ions,
3. A bevel edge on the supporting surface of bolts at an

angle greater than 15° (drawing ib).
LI . Blunting cf the edges of the hexagon or square to the

seat of the bolt by more than 0.25 of the height of the head of
the bolt or nut (drawing la ) .

a) wi th  heading b )  w i th  tu rn ing  5 _
i

S — dimension “for a wrench”

Drawing 1.

5.. Rounding off of the edges of the hexagon or square ,
bringing the diameter of the described circumference beyond the
maximum deviation .

6. Rounding off of the shoulder of heads on bolts and screws
with flat countersunk and raised countersunk heads and edges for
bolts and screws with a button head , bringing the diameter of these
heads beyond the maximum deviation.

7.. Undermolding In the form of a cut in the top of a button
head , if the diameter of the area of the cut exceeds :

~40% of the nominal diameter of head 30% of nominal
diameter of head

Undermolding should not bring the height of the head beyond
— 

- the maximum limit .

11
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Table 8 (continued)

Degree of precision of’ nai rts

Coarse 1 Norma l }Iighei’

Not permitted:

8. A pitch of the generatrix of the head (dra~ inig 2) of more
than 50 and a sphere on the upper face of the heac , bringIng the
height  of’ a cy lindrical head beyond the maximum deviation

Drawing 2.

9. A reduction in the rated diameter of the head In the
direction of the slet , exceeding :

0.3 mm — for screws with a thread diameter up to 2 mm inclus-
lye ;

0.6 mm — for  screws with a thread diameter f’rori 2.5 to ~ mm
Inclusive ;

0.7 mm — for screws with a thread diameter from n mm and
higher.

10. Slo pe of face (angle ~ — f igure  3)  no more than :

2° ( 2°

No tes:
1. The slope of the faces should not bring the dimensions

“for a wrench” beyond the maximum deviations.

~e 

,~
Draw Ii i ~ 3.

12



Table ~ (coni t iniue d )

I)egi’ee of pi ’ec I s iot i  of  p a r t  s

Coarse  Normal 11 igher

Not  p e r m i t t e d :

2 , Tlte  requirement s of not - c I do not - ex t  end t o ecu r c p re
c is t o n i  be I t  s p r o d u c e d  on I’m’ l e t  I en p r e sse s  -

11

11. A I ope of 1. In ’  f a ce s  c i ’ I lie l i m ier he xa ~c ni  ( : m n i g l s ’ ~ —

d r a wl  t u g  ~i ) gr e a t  et  t h a n i
0 5I )

fln’awlt g ‘I

12 - Cuts (eu I ps ‘ Ciii ( c h i p s )  o f ’  m e t  a Cut  ( c l i i  p s ‘~ of ’ met  a 1
o t ’ me t  a 1 on t. he 1’: ce cii  I lie t ’ac e c t ’ a cii I lie l ’:m ce 5 ci’ a l m e : u  d
ci’ a head w i t  h a l ie I e he~ ~i it It Ii :n lit ’ I ghi w i t h a he I ght  0 - 1 ~
hi ci ’ 0 . •

5~ more t h an  0,  .‘ me t ’ t ’ t hani t Ime more t han t lie lie I glu t
time lie I g u t  ci ’ t lie iiea~ he I g l u t c i ’ I l ie head , c i ’ i lie head • e x t  end I n ig
ext e n m d i  n i g  I lie LI .! m m c i i —  e x t e n d  l ug t he dinn emi — t lie dimens lent “under
si O t I S  “ t i n d e r  I he t o n i  “undci’  I lie I l ie w i ’e n i c h ”  b e v o n m d
wre t ic  ii ” be ~

‘ en id I he woe no im ~ beyond (1 ic t im e ma xl  mum dcv I. at  I on
1 I ni I t  s o i’ 0 • ci ’ t Ine 1 1 ml t of 0 - u ‘ ci ’

neni t u:m 1 d I m e n u s  Ion I lie tuer:I t i a l  d i n i e n m —
5 1 O i l

I L Pev L i t  t o n i  t’r~om I lie p em ’p cni d  I en lao Ii ~ ci ’ t lie situ ’ t ’ nc e of ’ t l ie
liea~j (aug 1~e ‘

~ 
— d n ’ : n w  I n m g  ‘) rel:i t I ye t o I. lie ax I o f ’ t lit ’ r ed  gr e : i :

I h an :

— !‘ei’ pa i’i 1 0 — for p : i n ’ t  w I  i i i  i I l i r ea d  dl :nnnt ’t er
w It - in :m I lm t ’ e : t . .l .11  anne— i i i  I c ~i) mm i n i c  I us I vt ’
It ~!~ up I e ~t) mm I n n —
o lus  I v t ’ ;
I ° — t ’ ’r pa ‘ t  w I t  ii 1’  — t ’e n ’  p a r t  W I  I In a t l i r t ’ad d ¶ :n~k ’t or
a I:: u e :m ~l I I  : mnue t  e n •  ~.~n ’t ’ .i I em ’ I li:nni ~O n ut

t n ~ I l n : n r t  ~L 1 111111

-
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Table 8 ( c o n t i n u e d )

Degree of precision of p a r t s

Coarse I Norma l Higher

Not pe r n m l t t e d :

114 . Deviation from perpendicularity of’ the seat of’ the
nut s (angle y — drawing 5) relatIve to the axis of the th reads
more than :

1 1~ 30’ 10

Th4
Drawing S.

15 . Convexity of seats.
lu , Concavity of seat. s v~ith a magnitude greater than half

of’ t h e  t o l er an ce f or t he hei gh t ci ’ the head or the height of the
nut.

17. Seams at the  Seams at the s i te  of’
site of’ the mold part . the mold parting
lug line , increasing line , increasing the
the  a c t ua l  d iameter  ac tua l  d iameter  of
of the rod by more the rod by more than
than a magnitude of a magnitude of tol-
tolerances of’ the erances of the 5th
7th class of class of precision
prec is Ion

18. Tracks 1’rom rollers or cutting tools , extending the
diameter of the rod or the  head beyond the maximum deviations.

19. Thickening of the diameter of the rod under the head
of bo l t s  and sc rews  more t han:

tolerances of the 0.05 mm on a length of 5 mm — for parts
7th class of’ precision with a thread diameter up t o  16 mm
cmi the length of’ two inclusive ;
nominal diameters 01’ 0.1 mm on a length of’ 8 mm — for parts
t h e  t hiead with a thread diameter from 18 to

27 mm inclusive;
0.2 mm on a length of 10 mm — for part s

with a thread diame t er greater t h ~~n
30 mm .

114
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Table 8 (continued)

Degree of precision of part s

Coarse Normal I Higher

Not permitted:

20. For the rod of’ a thread which has been reduced under
rolling — a snmooth conical part between the end of t he  run—out an d
the thread— free part of the rod (drawing 6) with a 1en~th t i c
greater than two pitches of thread

Cd N a~~~6)

Lj~1~~1
a — ~~~~

S thread pitch

Drawing 6.
Key : (1) thread run—out.

21. Scarf’ of rod (1) no more than ;

magnitude of bevel magr itude of 1/2 of bevel edge c accordthg
edge c according to to COST l05149—b3
COST l05~49—63

Draw ing 7 .

15
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Table  8 (cont I a ced  )

Pt ’g i ’ec  0 1’ pr e c i si o n  of ’ rau ’t  S

Ce a r s Normal Hi gl icr

Net permitted:

13
2 2 .  Hollow cmi the face of the rod of a rolled part with a

depth greater t han the dimension of the bevel edge c (drawing ~)
ac c or d ing t o  IoC~r l0514O— t~3

Drawing  ~~~.

23. Burrs and sharp edges in the openings 1’cI’ the cotd em’
pins -

2~~. Countersinking of the openings for the cot t o:’ pins w l h
a diameter greater than L5  the diameter o t’ t i - me orening or causing
a break ci’ the face.

25 . Dents and splashes of’ meta l  on t h e  b ase  o f ’  t h e  slot
extending its depth beyond the maximum deflection ,

2f -s , Slanting of the walls of the slot ( a ng l e  a — drawing O~
greater than :

5
0 ,e

b — width of slot

Drawin g Q .

27. Burrs from the slot groove ,
28. Concavity of the bottom of the slot with a curvature ,

not corresponding to the radius of the standard slot cm’ g: ’ecvlnug
cutter , and also a convexity with a radius less t han ~0 mm — for
screws with a thread diame t er down to 12 mm and less , anm d 150 mm
— for screws with a thread diameter greater than 12 mm (drawing 10)

lb



Table 8 (continued)

Degree  of ’ p r e c i s i on  of’ parts

Ce tose 1 Normal Higher

Not permitted:

Pr-awing 10.

l~t

20 . P en t  s and s p l ash e s  on the end surface e:’ th e head of
c r e s s — s l o t  cd scr e w s  at  t h e  p c l n t  of upse t ’. lug e:’ he s lo t
bringing lie he Igh: ci’ the l iecd b e y o nd  the m axim um d c v i a t  t o n .

- burt’s and dent on the hread , p r e v e n t  l a g  he h r ea d  ‘ a t ’:
of’ a ge—gage .

41 . F ¶ ssux ’es  and  c h i p p i n g  et ’ t h e  so r e i~ t h r e a d  ci’ red p a : : s
if’ in depth t hey go beyond t h e lim its of’ l ie  mean  dI:u: ’ :et  c: et ’ t h e
t h r ea d  or t h e i r  t en e t  h exceeds:

8~ ci’ t h e  o v e r a ll  a~ et ’ t he ov er a l l  .‘ ci’ lie ov erall
l e n g t h  of ’ the t h r e ad  l e n g t h  o t ’ t h e  t h r ea d  l e ne :  Ii c i ’ the t h r e a d
on the screw 1 Lie , on t he screw l i ne  , en he sc n ew 1 tu e
an d in one turn 1 and In one t urn 1,’~i and n e t  e t a n t i  1 m ’
of its length of’ its l e n g t h  of  i t s  l engt h

32. Fissures and c h i p p i n g  ci ’ the scr e w  t h r ea d  e t ’ a:: s , If
In depth they go beyond the limits ci’ the rican dl :i:a’t el’ o t’ he
thread or the length exceeds half a tura .

33. A r ’educt  ion in the height ci ’ the l r ’ead pro t’l le e :‘ r ed
parts wit h a reduct icn of’ t he cuter dlamet or of’ he hn’ea~ by mere
than :

th ree  end t u r n s  two end t u r n s

314 , Rounding of the apex of’ h u e  p r e t ’lle of a r e l l e d  th r e a d ,
bringing the out ex’ diameter of the t hread beyond he m ax inium devl a—
tion.

35. Shift ing of’ the axis of t h e  thread :‘clativt’ t o  t h e  a x I s
- of’ t h e  shank of the rod , exceeding the field ci’ tolerance:

of’ the 7th class of precision of the “L b class

17

— . ¶1 ~~‘ ~~~~~~~ ...,~,,, .. —



~~~~~~~~~~~~~~~ —- --~~~~~~ 
—

~~~~~~~~~~~~~~
- - - — -~~~~~~ --~~~~~~~~~

The base dimens Ion i’o~’ cat ccl at ion ci ’ olerance Is the outer
dl attic e:’ e :‘ t lie thread

Table 0

Degree of precision of ’  p a r t s

Ociu se 1 N or m a l Higher

Ai ’e p e r m i t t e d :

I . Cur i ’aoe  de :‘e c t  s, an t i c i p a t e d  icy t i - m e  t e c h n i c a l  r e q u i r em e n t s
for he wire and bar ’s f ront  wI:  I c l i  t he parts are fabi’icat ed -

2. Local charring o~’ Traces  c i ’ c l a m rs  f rom Traces  from t he
sat’ face , traces ci’ feed lug mec han I sms , mol d p ar t  lug l i ne
clamps , tra ces :‘:‘em traces ci ’ laps , unsep
feed  me chan i sms  , arc: ed scale  and rust
traces ci’ laps , un— wh ich I s  e a s i ly  sec—
s e p a r a t e d  s c a l e  a n d  a : ’at  cd with
:‘us t wl: I cl i  is e asi l y  on pa: ’ t s which are
w a s h e d  oft’ wi t a supplied wit hout a
ke r o se n e  coat lag

l~

4. i’e:i’. erim ig opening cmi the face part of the  head and t h e  rod .
- ,  . T~edu c ti cn  ci’ he igh t of ’  t h r ead  p r o f I l e  w I t h  an Inc rea se In

he I n n e r  d iamet  or ‘
~~~
‘ t he  hread in the  last turn of the thread

of  a n u t
5 . bevel edge at an angle of’ 90° ‘in  the  openings  ci’ n u t s

wh I c l i  i av ~’ c o a t  tags
h:signtficant flakes on the edges ci’ —

re cesses  in the heads of bolts and the edges
of t l i e  I n n e r ’  hexahed i’on , net  going beyond
t h e  t’ace s -

- I t i c  ignl t’icant burrs , e a s i l y removed Trace s from trimm ing
Icy I ght  cuing, seam s t ’:’em l ie  mold pa i’t — of burrs and seams at- id
lug line am id a cm ep on t he h ear ing  in s  Igni  f i c a m i t  hun ’s in
s u rf a c e  o f  the  heads  w i t h  a heigh t no the l l m it s  of ’ t h e
great en t han : height of t he hear ’  lug

d i sk ,
0 . 4 mm 0 — 2 mm

8. I n s i g n I f i c a n t  f l akes  am - md pressed sp lash — Insi gn i f i c a n t  splashes
e s of’ met al on t h e  suppor t  cui’ t’a ccc ot’ nu t  s of ’  m e t a l  on t he  suppe r :
in t h e  points of’ c o n t a c t  w i t h  he ou te r  amid su r f aces  o f ’  nut s -

inner beveled edge s

18
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Table 9 (con t Inu ed )

Degree of precision of parts

Coarse  N ormal  Hi gher

Are p e rm i t t e d

0 . Pass ing  from t h e  neck t o  t h e  rod of b o l t s  at an angle of 60 0 .
10. absence of the On agreement between the consumer and theend bevel edge on the producer — absence of an end bevel edgerods of rolled parts cmi the rods of rolled part s *

11. R e d u c t i o n  of th read  p ro f i l e  at t i - m e  opening for the slot .12. corners  of ’ a square n e c k .
13. Rounding  of t h e  upper f ace  of the  head in place of thebevel edge in b o lt s  with a recess in the  head ,

Unt il 1/1 1975 it: Is permitted to produce a thread wIthout anend beveled edge , if the ro l l ing  me thod  Is used .

(Changed wordin&._ “Inform . index of standards , No 3, 1972).
1,18. Prepared bolts , screws , studs and nuts should be ad-mitted for technical testing of’ the enterprise_manufacturer. Themanufacturer should guarentee that the parts produced cor respondto  the  r equ i r emen t s  of ’ t h i s  s t a m i d a n d .

1 ~)
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I t ’ — Table 10

List of the types of’ tests for ’  bolts , screws and studs
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~ey : (1) Types of tests ; (2) ~atenlal; (3) Car’Icen and alley
steels; (14) ~t r en gt i i  class; (5) No:icorx’o dlng, heat —r’eslstant
oxidation— resistant and heatproof steels; ~n) N onfe r r cus  a l l o ys ;
( 7 )  Condi t  iota :  1 des ign at  ion: of group; Numbered est s Iii c ~lummi 1

Tensile t e st (p - 2 - 18) ;  2 - ~ ea sui ’e::ent c:’ h u ’dn ’ cc (mc . 2 - 10
3 . Tensile te st of’ samp les  ( e . 2 . 20 ) ; 4 .  Pet er ’ml: : at  ion o,’ 

- 
i m m c a c t

t oughness (p.2.2l); ~ . Test lug 01’ c h e c k  l o a d  ( p . 2 . 2 2 ) ;  r . Test—
t t ~ ’ I’Ol’ st :‘e:igt h of’ c o n n e ct  ion of head w i t  h t he bar  ( p .  2 .  2 3 ) ;
7. TensIle test on a slanted washer (p.2.21~); 8. yeasurement
of ’  the :::ae:il: ude of’ lie ~aec arbouitred l aye r  ( p .2 .  2 5)  ; ~ - Stress—
—rupture test (p.2. 2 r )

O — co :nmculsom y cc: s ; T — tests on request of ’  the consumer;
C — tests on ae l ’eement  bet ween t he c o n sum er ’  and the manul’ac t ur er
* Cmi ~~v fo r  d e t  e : ’mt a a t  ion Of ’ t en si l e s t r e n g t h  and r e l a t i v e  e l o n g a —
t t o n .
** On ly  to : ’  de t  e :’mj a : i t  Ion Ot’ t e n s i l e  st r e n g t h  at -md y i e ld po tat

N o t  cc
I . In t Ire it. i nc  f a c t  a: ’ ¶ rig of bolts , s c r e w s , and ct uds by t he  o u t  t I n g
m e: l i o l w I t  h oc ’ c c i c s e c u e n t  he a t t r e a tm e n t  it is p e r m i t t e d  t o  co nduct

he cc:  t u g  of  nec lianic a pr ’opei ’t i c c  accoi ’ d lug  to  p o i n t s  2 , 3 , 14
on t he I n i t  I a m et  a or ’ on sa::rples w h I c h  wer e t u r n e d  from i t
2 • I f  test tue according to point 7 is conduc t ed , t h e n  t e s t  lug  on
po Ii:: 1 is mio t c o n d u c t e d .

• I t ’ I est lug c c ’  end lug t o  p o i n t  $ is conducted , t hen test lug on
p0 m i t  “ Is n o t  c o n d u c t  ed

2 0 .



2. T e s t  Yt~ t hods

2 .  . Bolts , sc r ew s  , sm . uds a:d n u t  s should  he sutc~ cc ted t o
he t e s t s  I n d i c a t e d  in  t a b l e s  10 an d 11.

Tab le I I

L~l st of the  t y p e s  of t e s t s  for a c t s

___________ - ~~~~~~~~~~~ - _ _ _ _ _ _ _

0 
~~~~ ~~~~~~~~~~~~~~ ~~~~~

~~~ 
IMI I.~~ N ‘~~IH IIPO~’NWS , ~P - I IISeTN.~e

pUINNNWN c i a  Ii t YO*1U N T~ iI (N IN~
. IOv CI ON Ia ~~s..I 

~

t~) ~~~~ np .. IN O C TII [~ ) cao sii s, D~oS.sa .ei..iN (p1

~t~~I~~I w~~~u I
~ f 2:I I 7tI 1~

t. I Ji i~I:E~~
I. Kouipoi~ III

wi nwT aTeabHym 1 T 1 1 0 0 0 1 1 1 T I I T I T
nsI py3Ky (n. 2.27 )

2. Hu..p.suse T I T I T T I  - - - - - - — — - -  --

TUp~~~TN (n. ! III)

~ey :  (1)  T y p e s  of  t e s t s ;  ( 2 )  M a t e r i a l ;  ( 3 )  Carbon am - mci a l l o y
steel s; (14 ) Ne :rcorr ’ocllmrg , h e a t  —resist am -mt , oxidat  ion— re sIst an:
and hea t  p r o o f  st eels ;  ( 5 )  Nonf’er’rous alloys ; t’ ) St r’engt h class ;
( 7 )  C cn d i t  io n a l  des t g m r a t  ion  of g r o u p .
1. C h e c k  fo r  t e s t  load ( p . 2 . 2 7 ) ;  .

‘
. ~easure:nemit em’ hardness

(p .2.27).
0 — cem p u co ry  te st s ; T — t e s t s  on r ’eqcest  of consumer.

(Changed w or d i n g  — 
It In f o r m . index o :‘ ci andards “ 3 l~~72

2 - 2 - Inspect ion ci’ par ’:  s should he done w I t  hout  t he ace e
m a g n i f i c a t i o n  devices.

S u r f a c e  roughness  should  be c h e c k e d  by m eans  of a co m p a r i s o n
w i t h  s t a n d a r d  s amp le s .

Notes :
1. It is p e r m i t t e d  t o  check  t’or ’ t he  p r e sence  o t ’ c r a c k s  by

speci al me thods , su r face  roughness — by instruments.
2 .  In d i s p ut  able cases  I t  is permit  ted  t o use a magn ~fIer’w i t h  a 2. 5 — 4 — f old a m p lI f i c~~t Io n .

2.3 . The nreasui ’en ient  s ol’ par’: s shou ld  be checked w i t h  d i f f e r - —
ence gages, templates , universal mea sunlni~’ Ins: r’ument c • control
dies , etc.

2 1 .
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,2.14. The thread s h o u l d  be c h e c k e d with difference gages.
~“o:’ bolts and studs with op en ings ~-or c o t t e r  p in s  it Is p e r m i t t e d
t o  sc r e w  on a r i o — g o  t h r e a d  gage u n t i l  the  comple te  passage  of t h e
openIng.

2 .5 .  The t h i c k n e s s  of a coating laye r  should  be checked  on
the head of t h e  b o l t s  and screws , on the faces or ends of ’ n u t s ,
-o: t h e  rod of’ stud bolts.

The methods  of’ check ing  the  q u a l I t y  and t h i c k n e s s  of coa t ings
I s  COST lb - 8 7 5 — 7 l .  The s e l e c t i o n  of the method  of  c h e c k i n g  the
t h i c k n e s s  of coa t ings  is at the d i s c r e t i o n  of’ the m a n u f a c t u r e r .

2 . 6.  The p e rp e n d i c u l a r i t y  of ’ the: seat of the head of’ a bolt
or ’ screw to  t h e  ax i s  of the rod should be measured with an angle
t emp l a t e  or probe based on the clearance between the  seat of the
head aad the end s ur f a c e  of ~ con t ro l  m a t r i x .  The opening  in the
m a t r I x  should be made accord ing  to the  1st series of COST 112814— 65
for  bo l t s  and screws of i nc r ea sed  normal precision and according
to  th e  2n d ser ies  for rough p r e c i s I o n .

The p e r p e n d i c u l a r i t y  of’ the seat of a nut to the axis of the
t hr e a d  should be checked  w i t h  a probe based on the  gap be tween  the
end su r f ace s  of the nut and a control ring, screwed on until con-
tact between them on a threadrd bar.

It is permitted to check the perpendicularity of’ the ~eat of’
pa r t s  by con t ro l  of t h e  end play .

2 . 7 .  The r e c t i l i n e a r i t y  of the  rod of’ b o l t s , screws and s tuds
should  be checked based on the f ree  en t e r ing  of the rod in to  a con-
t ro l  m a t r i x .  The opening  in the m a t r i x  should be made a c co r d i ng
t o  the  1st series of’ GOST 112814 — 6~ for bolts , s c r ew s  and s tuds
of increased  and n or n a l  pr ec i s ion  and acco rd ing  to the  2nd se r ies
f o r  bolt s of ’ rough precision. The depth of the opening in the
m a t r i x  should  be no less than the  l eng th  of the  part  being c h e c k e d .

(Changed wording — “Inform , index of standards ” No 3 19 72 ) .

2 . 8 .  The slant of the  f a c e s  of the  head should be checked
with an angle gage .

2 . 9 .  B lun t ing  of the  corners  of a square neck should be
checked in a control sleeve or template , made according to the
2nd series of COST ll2814~~65.  There should be installed under the
head of the  bolt  a plane washer wi th  an opening w i th  a d iameter
greater than the diameter of the described circumference of the
neck and a thickness no less than 0.~ of the height of the neck.

Turning of the neck in the opening of the contro l sleeve or
template is not permitted.

(Changed wording — “Inform. index of standards ” No 3 1972).

2.10. The length of the bolt , screw and stud , if the section
of the rod is sloping, should be checked on its long side.

2.11. The depth of a straight slot should be checked on the
axis of the rod,

22.
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2.12. The loca t ion  of’ the s lots  of’ castellated and slotted
nuts should be checked with a gage , the thread of which is made
according to the dimensions of a threaded go—gage of the nut being

• checked , and the diameter  of the pin Is equal to  the diameter  of
the co t te r  pin (d rawing  11).

Drawing 11.

The form of the base of the slot is not  checked .
2.13, Cross—shaped slots should be checked according to

GOST 10753—64.
2.114. Checking of the diameter of’ the described circumfer-

ence of hexagonal nuts , bolts and screws with hexagonal or square -
heads should be done in the middle part of the height of the nut
or the head of the bolt  on a sector , equal to half of the i r  height .

2.15. The roughness of the thread should be checked on the
lateral surfaces of’ the profile .

(Changed wording — “Inform . Index of standards ” No 3, 1972) .

2.16. The roughness of the face of rods , except for setting
screws , is not checked.

2.17 . Dimensions which are not limited by maximum deviations
are not checked. Their fulfillment should be guaranteed by the
technological process of production..

2.18. Tensile testing of bolts , screws and studs should be
done on a tensile impact testing machine . Here the tensile strength
should be no lower than that Indicated in tables 1, 3, 5. Sub-
ject to testing are parts with a thread diameter of’ 14 mm and more ,
with a rod length equal to or greater than double the diameter of
the thread , but less than 40 mm . Parts for which the required
breaking load exceeds 50 t are t es ted  by agreement  be tween the
manufacturer and the consumer.

Bolts , screws or s tuds should be t e s t e d  w i t h  a nut  screwed
on (or some other attachment which has the correspondIng threaded
opening); rupture should occur in the rod or in the thread without
break—off of the head . The height of the nut which Is screwed
on should be no less than 0.8 of the nominal diameter of the thread .
For bolts , screws and studs , the dimensions of which  do r io t  make
it possible to test them for tensile strength , the hardness shoul d
be measured .

No tes:
1. In the case of’ rupture  of’ the bolt , screw or stud on the

thread the tensile strength should be calculated by using the area
of a cross sect ion of a circle wi th  a diameter , equal to

23 .
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d1 #d~
I

where :
d , — nom inal mean diamn e I en of ’ t h r e a d

Hda u d ,

wher ’e
d1 — n o m i n a l  inn er  dIameter’ of ’ I I r i ’ead

II — t h e o r e t ica l  hei gh t of pi ’of ’I le.
2. A sect Ion of’ t h r ead w i t  ii a f i n e  p i t  oh is no t  a d e l ’e.’t  I Vt ’

sign in the ca se of loads which exceed ca I c u l a t  ed , ob t clued fr om
the f’ormula:

I ~ ~~ 
I

1 — a .n,i,u j~~ i I
21

where a — m i n i m u m  v a l u e  of t e ns  l ie  s tr e n g t h  ac c o r d  l u g  1 o
~ mm

tables 1 , 3. 5.

2 . 19 - Iiardne s s should he del Cl ii i  I n ed ace and I ng I. o d~ ~:Y I’ Of 1 2— 0
or dOST 9O13—~~?. In this ease the hardness miumber ’s sh o u l d  he
found within the limit s indicated ii. table s 1, 2 , ‘ .

The hardness of bolt c and s c r e w s  sh o u l d  be c i r e c l ~ed on I i r e
head , of’ studs — on the  s m o o t h  p a r t  , and of ’ nut s — en the  end
surface or- l’ac es . The method f’or inca cur lug hardmie cc I s se l e c t  ‘ci
by the manufacturer’.

N o t e .  The ha rdnes s  ot’ bolt S a m i d  sc r e ws  w h i  cli are  p m - c J u i c . ’~1 by
the method of cold heading wit haul- heat treat memi t short Id be rie: icur~~’ -1
on the em -m d or on the s m oo t h  p ar t  of’ t he r’od

2.20. Tens i l e  t - e s t s  of’ s a m p l es  shou ld  be ~-emid u ct ed Oh a cmi —
sile impac t t e s t  im i g  m a c h i n e .  The sa m p l es  sub ~1 cc t e d  t 0 t ccl
are made f rom b o l t s , sc rews and st uds w i t h  a t hre id ci I i r m e t  em ’ of
14 mm and g reat  er , wit -h a length iro less than el gi rt I l ines I l i t ’
diameter of the  thread , bu t  n o less t han 100 mm (drawing 1$) .

1) 4  
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Drawing 12.

d — o u t e r  d i a m e t e r ’  of’ thread : b d; d0 — no greate r than the

inner diam eter of the thread; l
~
=? d0; l = l 0+d0; lt v +2rI

~~
r 14 mm.

In the production of test samples of bolts , screws and studs
wi th  a thread diameter greater  than 16 mm wi th  mechanical  proper-
ties of strength classes 8.8, 10.9, 12.9, 114.9 and groups 2)4, 25,
26 a reduction of rod diameter by no more than 25% is permitted.

The test sample is loaded to rupture , and in this case the
tensile strength , yield point (or conditional yield point ) and
i-d ative elongation should be no lower that indicated in tables
1, 3 and 5. Samples for which the required breaking load exceeds
50 t are t es ted  b y agreement wi th  the  m a n u f a c t u r e r  and consumer .

The method for determining the y ie ld  point  and relative
-~longation  is in GOST 1) 4 97— 61.

2.21. Impact toughness should be checked on samples of bolts ,
screws and studs with a thread diameter of’ 16 mm and more . The
values of impact toughness  should be no lower than  those ind ica ted
In tables 1 and 3. The remaining requirements — according to
COST 9 ) 4 5 4 — 6 0 .

22

Note . Bolts , screws and stud s , in which the length of the
t h r e a d — f r e e  part of the  rod is less than  55 mm , are tested with a
thread diameter of 18 mm and more .

2.22. Testing of the test load should be carried out on a
t ens i l e  impact t e s t i ng  machine . Here the res idual  e longa t ion  should
not exceed 12 pm . The bol t s , screws and s tuds  which are subjected
to t e s t i n g  are those  wi th  a thread diameter  of 14 mm and more , w i t h
a length , equal to or greater t han four t ime s the diameter  of t - he
thread. Parts , for which the required magnitude of test load
excee ds 50 t , are tested on agreement of the parties.

The part is subjected to a test  load , the magni tude of’ wh i ch
is calculated by the formula:

25.
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where:
— stress from test load according to tables 1 and 3;

d2 — nominal mean diameter of thread ;

d1~~d1 - -f
where:

d1 — nominal inner diameter of thread ,
H — theoretical height of profile.

The length of the loaded threaded sectIon of’ the pai ’~ shou ld
comprise  0 . 5 — 1 . 0  of ’ the nominal  d iameter  of ’ the t h r e a d  ( d r a wi n g  l~~) .

- ~~~.Ci)

Draw ing 13.
Key : (1 ) Load

The thread hei ght of t h e nut or at-her attachment which serve s
fo r  the transmission of force should comprise 0.8 of the nominal
diameter of the thread . For determining the residual elongation
bef’or’e and after Lest Ing the length of the part is measured w i t h
the help of a measuring devIce equipped with measuring balls.

23

The error at ’ I he mea suring dev ice should be no greater’ than +2 m .• For measurer -ents  011 t h e  faces  of ’  b o l t s , scr ’ews and s t u d s  c e n t e r i n g
openings wit - i a I ape r ’ at ’ bO ° are bo red out  - During measuring t i r e
po s s i b i l i t y  of ’ t h e rma l e l o m i g a t  Ion ot ’ t h e  part should be e x c lu d e d .
Other methods of’ measuring U’mtgt h a r t -  p e r - m i t  ted.

N o t e .  The m a g n i t u d e s  at’  t e s t  l ead  ar c  g iven  in a p p e n d i x  ~~ .

21 1 .
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(Changed wordin~ — “Inform. Imidex of’ St a n d a r ’d  s ” No 1 , 1 ~) (  2 )

2 . 13, Tes t ing  of’ the strength of c on n e c t  l o n i  of ’ t he  head
w i t h  the  rod should be done by impact s on t he  head of t he  bo l t  or
screw up until contact of’ the supporting sur face  of ’ the head w i t  ii
the plane of the matrix (drawing 1~l) . Here n t  the site of t r a n s-
ition of the head to the  rod thei’e should be rio strains or c r a c k s ,
Bolts and screws with a thread diameter’ up to 11 mm Inclusive are
subjected to testing. The opening in the mat r i x  should be beveJed
at 75 0 , The dimensions of the opening of’ tire m atrix should cor-
respond to those stipulated in GOST 112814_n on the 1st s er ’l e s
for bolts and screws of higher precision am id aim the 2m id series
for  bolts and screws of normal  prec Is lou am id halts of rough pr’e—
clsion .

Drawing 1)4 .

Notes:
I . Bolt s and screws with countersunk and half’ counter’sunk

heads ar e not subjected to the testing.
2. In bolts and screws with t hread up t o t lie head c r a c k s

ar-c p e r m i t t e d  In the  f ’irst  t u r m i  of’ t he  t hread fr om the  head .

(Changed word i~~ — “Inform. Index of’ s t a n d a r d s ” No 3, 10 7 2) .

2 - 214 . Tens i le  s t r e n g t h  t est Ing on a beveled washer should be
carried out on a tensile impact testing machine. In t h i s  case
rupture should not occur on the sector where the head is connected
with tire rod , and t i re  values of’ tensile strength should be rio
lowe r t h a n  those  s t i p u l a t e d  in tables 1, 3 and 5. Subject to
t e s t i n g  are bolts and screws with a thread diameter of’ 14 mm and
more , with a rod length equal to or greater than four times ti-me
diameter of’ the t-hread , but no less than 140 mm . Parts for
which the required breaking load exceeds 50 t are tested by agree-
ment with the parties.

A hardened washer with the dimensions Indicated in Table 12
Is used for the testing. It is mounted in such a way that the
head of the bolt or screw lies on the bevel of t he  washer.

24

The distance front the beginning of thread i’un—out to the nut or to
ano ther at tac hment , which serves for the transfer of force , should
be no less than ti-me nominal diameter of’ t h e  thread. The height of ’
the nut or o the r  attachmen t should be less than 0.8 of’ t i-me nominal

- diameter of the  t hread .
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Draw ing 15.

Notes:
1. Bolts and screws with counter-sunk and half countersunk

heads are not subject- to testing.
2 .  For bolts am-md screws w i t h  t hr e a d  up to the head cracks

are permit I-ed in ti re first t u r n  of  t he thread front the head.

Table 12

‘1 (Np~ 1- o,la -
, ~~- I

i~~ S.~~ TUI N 1ms.I 
~~~ ~~~~~ .II~’uwI ,a st I.NIl INIIUPP 

‘ ~ 
j  p.N6u N. l’s r-s~ o i. eis~~.it s6.i ~~i VS $A.1 ISISI?S bIN C NIl IO1USI. N

4, 1.11 —------— - —_____

Ib~ U ’ S ( COS N I11INUCTII ~~* 1 UNeNN#N

IO~. ~~ •.)~ _ - 10..

0.F~ 0.1 10 6 6 4 
—- 

I 0~8 10 6’ 
— 

4
- -12— .2U I . I~ 1 .3 10 6 6 4 

-

20—4 ~ 3.2 1.6 6 4 1 4’

Key : (1) Nominal thread diameter of’ bait or cci’ew , 1 , n - n i - i ;
(2) ci (max . dcv . +30’); ( 3 )  for’ bolt s and screws w i t  h o n i t  hr ea d
up 1-0 the head ; ~ 4) for bolts and cc news wit h t !ire :ni n i t ’  t o I I r e
head ; ( 5 )  for  c l a s se s  of st r’enigth with e l o m r g a t  ion.

2 .25. The depth of the Lieca1’bonln~ed layer’ 1 s r’ienisu red on a
rnlci’osect;Ion . In this ease t ire over’all magnitude ci ’ dt - cai’boni~ra—
tion should not exceed 1/3 the he i ght of the r ’:n~Ini a l pi-ofIle of’
the thread on the apex ar-md 1/10 of the nominal pr ’ot’lie of the
thread in the root-- (drawing ln).

The samples are cut out of’ a bolt , screw amid st ud In a longi-
tudinal direction , and the plane of t h e  cress sec t  ion should pass
through the axis of the thread and ti-me deviation from the radial
direction should not exceed 1/10 of’ the nominal t hread diameter .

2 8 .
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i” ei ’ m e a s r r m ’ i m r ’ : 1 t h e  n i v e r ’n r g e  v a lu e  cun ot ’ ‘ ‘un -  m e a s u r e m e n t s  om i
he apexes of’ the t hr’ead pr o : ‘~ e aund a aven’age value out  o f  t ’e ur ’

n n n e a s n r r ’ e ~- n e n r t s  i nn  t h e  :‘eots are nI ~~~’ r n .

• urn, vlcmuv*, / 
-

— 
~~~~ I2~1,# 11N~~I .)IN4 

-
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DrawIng lI- .

K e y :  ( I)  C om p l e t  e ly  or’ pai t i al l y  decar b on I~~ed c o n I c ;  ( 2 )  Non— dc— -

c a r b o ni ce d  cone .

The r em a lu im i g  r ’ equ i r em ent  s — according to ~C~ T l7o — t~8.2 . 21’ . The met  h o d  of t e s t i n g  for -  stress—rupture strength is
by agreement bet ween the consumer and the  producer .

2 .2” . CheckIng of ’ the  nuts for test load should be carried
out o u r  a t e m i s i l e — t e s t  ing machine . In this case there should be
n - mo bre akdown of ’ the nut , shearing ci’ breaking o f f ’  of ’ the  hread
of ’ the nut  when a load equal to P1~=o~.’ F is achIeved ,
wh e r e  :

— at  r ’ess fr o m  t e s t  load accor-ding to tables 2 , 14 and 6;

— area of’ cross sect ion of’ bolt or mandrel based on th e
d i a m e t e r

2
where :

— nominal mean diame t or’ of thread ;

where

d1 — nominal inner’ diameter of’ thread;

H — theoretical height- of p i ’i fil e .
• Nu ts , for which the required tes t load exceeds ~0 I , ar’e

I ested by agreement between the producer and the c o n s u m e r .
Dur’ing testing the urut Is screwed onto a hardened bolt or’

a hardened thi’eaded mandrel , In which  t h e  thread is made  a c c or d i n g
to t I r e  2nd class of precision . The hardness  of the b o l t  or’ m a u i —
drel should be no less t han IiRC 145, Aft er t e s t i n g  t he  nu t  should

- 
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f ’e n n n , o - c  n ’ewc h by hand ents I lv .

~ot e s :
I . I f  dun’ I m ig t c u t  Ing tie t hr ’ead o n ’ t he bolt or- mnurdr’e 1 1 s

t he t e s t  is c o n si d e r e d  In v a l i d  -

-
‘ 

- ~hi eui unscrewing t in e n u t  i t  is p e n - m i t  ted to use a cp:Inrnnen ’
w r e n c h , w I t  ii w h i c h  it  is p e i ’n n n i t t e s  t o  turn t h e  nut  no mor e t han
1 2 a t u rn

The t cut loads  f’or’ nut are g I ~‘en in appendix 14

2 .  - The me c i ran I ca l  p i ’or ’ert  Icc of a pa r ’t , t i - me d Ime ns ions
o n ’ w h i c h  do n ot  make  it possible o t e s t  I t  f u r  a c co r d a n c e  w i t h
t ni b les 10 amid 11 , should  b e gu a r a n t e ed by t h e  mat er ’ial ar-md t h e
t c c hn r o 1 o~~ic ,r  I n ’n ’oces c  of p r o d u c t  i o n .

s. N a n - k i n g  an - md P a c k i n g

3, . l’~esc_I n i d e d .  — “ In t ’ornr . I n d ex  of s ta n d a r d s ” No ~ 1072 )  -

2 - bc t t  w I I  hr  a hexntgona 1 head w I t h a t hi ’ead diar r e t  er
ar i d  at  uds w i t  h a t h r e ad  diameter’ ~~~

- 12 tam should havo the
ut an-np on ’ t i r e p r ’o duc  Ing  e n r t  ei’pri Se am - md a m a r k i n g  which des  ignat  cc

he i’enr gt h class or’ a condit tonal des Ignat- I on of gi ’oup nrc cord lug
n o  t a b l es  1—u ’ .

Ti-me d in ien t s  Ions of t he ~ et t crc  on the ut ~rann am i d  t i-me mark  Ini ~•
are est ab llsiied by t h e  pr o d u c e r .

Not e . Part :s o:’ c t r o m r g t h c 1 a c u e u~~~.t - , - L t ’ , -1 .~~ , ~~~~ k ,~~~,
. t ’ , u ’ .8 an-m d t’ • 

0 , and  a l so  par t s p roduced  by t i -re tact hod of  t u r n i n g ,
are ut anniped and marked  b y agr’eenient bet w e e u I  t he c o n su m e  i’ arid t h e

- ad u cer .

( Cham ig ed  word  I — “In  n ’orai index of’ st an da i ’ds ” Na ~ 1072) -
3 ~ r J l~~ ut ni~T~’lni g and marking of’ p a r ’t  t r o t  i n d l c a t  cd in

p . . , I c a n ’ t ’  I e l  out by a gr ’eemn ent w i t  h i t he ccii sunn ier’ and the
pr ’o duc  en .( Chan t-ted wo n ’d I — “ In form • lu de n~ of ut anda i’d s” No 3 ~ :i7 2-

, .14 . ~‘h ’
~~1~~~T~’ of’ r i-me eat  e r ’pi ’ I se and he ma r’k I nrc s Igni s

should be he applied on the head of ’ t l e  bo l t  am - md o ur  the end of’
Ire t’e n nu u l e  p o r t  Ion of ’ the  s t u d  ( d r a w i n g  17)

&flUàMD i ’ptönpupm~g -
a~~~j~ñ*q,ig 

‘

1Mm ~~~~~ 
(
~

D r a w i n g  17.
Key : (1)  Stamp of ’ p r a d u c l mr g  c u r t  e r ’p n - i u e ;  ( 2 )  Bolt ; (3) Stud .
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L l n n n u n g c d  w o r d i  u rg  — “ Inn t’or ’ nn r  - im i d ex ci ’ s t a n d a r d s ” No 3 10;’ 2 )
3 , - - , Tire mar ’k l u n g  a t ’ h a l t  s amid u t  uds ca n be r a i sed  or - sunken -
hr the case at’ r a i sed  marking it is pex’mitt ed to have an

tn ~c :‘eaue i i i  t h e  max I:aun-i permissible height of t i-me bolt head ;
:‘ar- part s with a thread diameter up to 8 mm b y 0. 1 mm;
fo r ’ p a r t  s w i t h  a t h r ead  d~~n i :nnc t  en in excess  of 8 mm up o 12 :nu n n

t y 0 . 2 can;
i’or ’ par t s  w i t h  a t h r ead  d iamete r  in excess  o r ’ 12 n n ua by 0 . 3 anna .
(Chanced word ing  — “Inform. index or ’ s t a n dards ” No 3 1972).
3,5 , The l e t t e r i n g  or ’ the  :n na r ’k ini g should oe clearl y ev ident  w i t h

t i-me naked eye r ’egardless of the  qua l i t y  of’ t r ’ea tm ent  of t he  su r f a c e
c-i’ t he  p a r t  . - -

- 7 , rp~~~ mark ing on part u wi t  hi a l e f t  —ha n d t h r ead  — accord l u n g
a GCST 20014—14 5,

3 . 8 .  The ru les  for  ac c ep t a m i c e  , p a c k i n g  of ’ pa r t s , am - md m a r k i ng
of packaging — according t .o LIC~ST l 147 1_ ~c14 -

Suhst it Ut ion

GCS T l r s S 7 ’~_7l int roduced in p l a ce  a t ’ ~OST 300$— ’~8 ,
GOST 3 2 1 4 7 — 14 t am-id OCST 32t0 — 1 4 6 .

- 

~J_ .
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‘L’e c h n rc l c g l cal pr ’cae  cues  fa r  he product ion at ’ bolts , screws and
s tuds  out or ’ c a r b on  and allay at eels
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~~~~~~~~~ ~~~~~~~ fl poucccM 6 i 6 
—

1.1—14.0 !~- Cuaa ss nu . ~s. Te uerns e C uOCu*y~~UANNI assisiol s
TI6*. I ‘ I 0TSIyCION

(Changed wor’din~ — “In-iI’or’nnr . i n d e x  at’ u t  andards ” No 3 1072

K e y :  (1)  St i ’ength c lass ;  (2) Brand at’ s t ee l ;  (3) Reccnannne nded
echniologlcal pr’ooesaeu at’ product ion; i 14) 1 . Hot h e a d .~ rIg

2. Cold heading  w I t h  subsequent  t her ’m op l a s t  Ic t r ea t nnc -m’ nt
a )  rr’ccess 1. 3. Cold h e a d i ng  w i t h  subsequent n r c - i - a n a l  i c i n g

( n - ) Li- . Cold heading ;  (7) Processes 1 arid 3 ; (0~ Pr ccc c s  1 4 ;
(0) 5 . Hot heading with subsequent h ar ’dening at -md t ernrper’lnn g
(10)  Process 1; (11) 7. Cold head ing  w i t h  reduc  t Ion o n ’ r od;
(12) Processes b and b . 8. Turning  wi t  h subsequent hai’denhurg
and t enaperl rIg; ( 13) St eels  according to  Table 1.
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‘i’ec hrroloci cal pr accuses :‘a:’ t i r e  p r a d n o t  Ion of n u t s  cut  of carbon
and alloy Steel
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Cy3iii 3 I’ L rops~su .wc.ais waw .MpyOvS
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fl pouectnn 2
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46 ~~~ fl pouiecc I
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—__________ ______________ 
Il potiect 2

C~aa w no f~T flpotuecc 3
\T.6~. 2 L-’4. Xoi oa,*aa NilCalil C flO CAC*~~~IINNH IIIU•to — I s ioA N OtIl7t*OM

5. Toseimse c nocae *yms~~ww uIa avoI N Ot
t ly Ck (~M

C h n n r g e d  word .I  : ig — “I n  fo r m ,  index on ’ s t a n d a r d s” N o ~ l~~72

1 ‘~ Ct :‘cnrgt hi class; (2) Br ’an rd of’ at eel ; (3) Rec on n i m e r r L i e d
t cc inn n a 1 cc on I r-:-oce sues of produc I I our ; ( L I  ) I - Hot beading or
p a : r c  iii: ~g oat ; (1~~) 2 - Cold heading: ( 5) Fr-aces 1; (7  Fi-oce sa 2

~ ‘ hot ia-ri d I :rg wIt ii sub sequent hardening and. t carper I r i g .
P - a c c e s s  . ;  ( o ’t l’r’cce ss . 1 4 ,  C o L d  headin~-t wit hi sut-secuont
ha r ’ d e n r  i n n  t i mi d caper’ trig , . T u r n i ng  wit hi sub sequent- har ’ Licnr  ~i urg
a n d  e : n r r a ’ r I i r g ;  ( 1 0)  Ct - eels acc o i - d1nr ~’: to  Table 2 .
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Test Loads Car’ Lots  TaUl e  1

Coo’.’ sc ‘. h i r e
7 -~ ~-

_ _ _  
_ _ _  

5 .5 I I I  I 5, 6 6 5 5 6 I~. 1 II (6 (6 6. II ft 01 044 II ft IS

~~~~~~~~~~~~~~~~~ ~~L L L L
4 O ,~ 13 20 300 570 330 s;s sOS 1494’ 2330 as o 44~4(0 5.34) 771 0 9550 12141 1410’ (MIII) 2’404 )~~04) 44 4) 60144)

1 - 3 . 1 1 5 0 1 70 240 )54 440 7(1 (034J (5)j S(150 45(0 5700 7Slo 5600 (Vo l5I44 I76134 :3’J’6 2~’ 0 0 4 u510 56000 73600

04 16.1 (24 503 353 417 121 554 1210 raj 3441 su,~o 048.61 *4411) 1150 (470 621) 2(24) 27100 3311 444) 44 677481 005)0

0 4024 (66 270 4(4 550 741) (141 ISIS 2544) 4660 (5734 0120) ( 7110 1140 4300 3420 2520 2071) 44*400
, 

46400 5154)0 (850)

(II Ill 107 340 560 1100 6*3 (43) 150 31170 5500 5450 flf4 (574 (954) 5430 34)30 3130 45554 55000 ~i7O0 112000 147000

2 — — — — — -  — -— — — — —-— — — - — — ___ —

Ii 152 45 407 605 $10 (4)50 (700 24(0 4 400 0650 (0(0 I 190e
1 

(550 5300 ~~w 3,5400 42(0 5500 6720) 90350 ( (4 503 ( 76500

~ 
11 111 l’l,J 471 703 174 (224) 2)4) 2510 6(00 5(00 1I5~) I6ItIO~ 2200 2550 (430 4211*) 4940 64 304 7*51) ((4600 (56500 248-014)

21 64 (05 175 262 353 451 740 (060 ( 950 3020 4.600 ~~~ 5~~0 (0004 (2711 (570 ($404 23)40 25200 43600 5,0.810 717.02

SI 5) (45 237 .362 475 III 4.20 14 (0 2554) 4060 6440 5560 1145 1)40 (7(l ) 2(26 2470 321 3030 67200 7044’ 4) 034,00

~ ~ ~ 366 4 ’.3 5(0 700 1150 (5( 0 1250 515 7660 (04(7 1410 171610 22t10 2730 3(50 5lXl00~ 73500 (0,1410 *325193

24 (40 215 37.1 17.5 z~:, 06 ( 650 22(0 40.10 15403 6750 ~~ .!L35 ?“ ~ 
2091) 33t1 35000 bu .OI) 517%j .9 0(3 (23000 (I-~~O~

~ 3~ 1 4 3 ,35.4 92 136 113 137 353 510 1350 157(1 3250 ~~~ 42* 3200 4IQ~ 
0700 9740 (740 15(001 22(00 41,200 00

(~~~~~~ 4 o6 ~~~~~~~~~~~~~~~~~~~~~~~~~ 64s H 0 0 uo~~~oo 35110 5000 6 459 7150 1700 (( (7911~~ 2~~0) 33100 4~~00

~~~- -~~—~~~~~ ~~~~- -~~~ ~~ -~~~~~. ~~ 
50.) !‘° ~~~ 

‘~~~ ~~~_ ~~~~~. I~~~~ 730)4) 291 40.5014 
- 5554*) 730(6

33 ~4•3I75• 7 (2* 101 254 ~~1 570 711 1(90 2114) I 3200 4,370 5950 7300 9300 (ISO (242& ( 740 2(JO& 3(400 42000 5091))

(1) .~c:~ina1 diameter 01 thread d , mm; ( 2 )  P i t c h  of thread
5 , mm;  ( 3 )  St r e n g t h  c l a s s  and c o nd i tI o n al  d e s i g n a t i o n  of gro’.n’.

-- 
_ _ _ _ _ _ _ _ _ _ _  --~~~~-- - - - - --- —- - . - .



36—37 Table 2

Test Loads for i J U t S

Fine thread

kgf

6 6 6 ~ ‘~ 44 44 8 70 (6

5.6 1.6 5 . 1 6 1 ( 1 1  110 5 1 1. ,

4 351 645 $65 (57*3 1450 13554 lIed I’S •~~ 4550 (3360 6400 (5* 04* 34600 45269 64200

I 450 5(36 (( 50 (15 3051) 4650 6401 630 ~~~~ ~~o (5(00 70595 24550 54416) 4331* 50200 50200

6 1541 005 (320 Oh IO 3010 6520 74(32 lOll 
~~~ ~~~ 154100 1*00 29560 37355 1)15 753004 50*7

6 ,  2 55 120) (74 0 3(44) 415 “13430 4* (351 
~7~) 21113 2415 30795 35700 49160 *2*35 06450 (2000

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 5000 2.o 1o00 ~~~~~~~~ ~~~~ ~s15 *co ~~~ ~~~ ~~~
a ~ 4(5 0 17)30 .640 474)0 7334) ((400 I1u~ 24)8 p,.~~ 3~joo 10000 46600 6150 76312 I0i~~ ~~~~ ~~~~

70 7070 ~250 1606 3600 E20 70900 7050 21460 ~~~~ *7~~ 
4030 ~~~~ 70~4)) 65500 253*

~I 6(0 0.15 (7013 ~016) ((60 -47 54) 545 5741 ~~o (7Z0 1030) 21.300 32*7 65(30 68700 62*7

,.. 53 85* ((36 (640 5740 4260 0(5(5 571 11701 
~~~ ~~ 23300 2*o 34740 42010 60550 54366 112011

• — -—--- ———-- ——— -----——— ..——-—-- -———-. - ——- - — — .— ———

a 25 550 (450 (1664) 3530 5~50 63(5) 15 1 * ~~ (640 2450 3150 3415 44600 15500 719043 (05(00 144151

so iu60 ‘770 24740 4310 6730 .0(1)0 (s?(isf (54 (4 
~~~ ~~~ 365130 41300 5464* 66350 65150 110*7 626500

I! 
II *06 435 555 )ull) (61)0 249) 317131 411 (0* (3400 (6530 0 )300 15550 43350

$2

3(4 941. 7(15 (200 1960 2(150 44)1 637. 690 57(3 10,00 (2354) (3600 (13000 07701 05601 6.40

31

34 490 505 (((6) (060 *70 415 (Ii 5133 ~55ü (350 (5500 (5000 54550 3406 43100 *750 502(50

1~ I sio l 636- 490 2330 3500 415 5331 520 (0314 (5550 (4800 (5* 13150 32900 45550 52050

Key:  (1) Nominal diameter of thread ci , mm; ( 2 )  P i tch  of thread
S , mm; (3)  St rength class and condi t ional  desi gnat ion  of group . -

37 .
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L ’ond it lonal Pc signat ions of Bol ts  , Sc r ows , Si. uds a n~i Nut

1. i3olt s , scr ews  and s t u d s  made out ot ~ cin~b cn  steels or
51 r engl  h c l a ss e s  ~~~. ~~~~~~ 

) , nu t  s made out  of carbon si. eels  o l ’
ot reu3’p h classes ~~~~ and  pai ’ts  made out ~~ n o n t ’c i ’ i o u s  a l le y s
sh~ u Li be LIOS Ignat ed In I he t’o 1 l o w I n g  m a n n e r :

Belt .7NL3x1. 2~~. 
,~ax6O. ~S . C .  0~~’) rocT

EL, I 1 ,15 Ia 
- 

5S 0? 9 rocT

wo oep paiMe pli or o
CYOHUPY3

c~
’) TGa WNH S

ocloaNa!e14.e INAS OOtp15 THI( 0 II~ N15*5IC HMII Cflok oII IO OM cYaJ N 
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) k41Cc npo~ NocTw rp vnn a

1105(0 6oi~a
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•)
EJ I CC YO~UOCTU pessOll

s’eaoss~ ussr pe36411

(a) *M1Ne’Yp p4130615CL) 
________________

00*155505410515 ISYSIM

C .  N i i t i  dos I g n a t  :tng pai’t s made out ot’ t’i~ee— cut l u g  s te e l , aft et ’
he numb or wh 1 c B LIO s I cna t es 1. he st i ’ength class  t h e  lot- t ci’ A I s

I ‘a t

~~~~~~~~~~~~~~~~~~ — “In t’o i ’ u.  index of St a u i d ; 1 i c i s ” No ~ I ~) (‘ ,~ )

\ e y :  I N.tuc of part ; ( . ‘)  Modi t’lc at ion; ( ~) Thread d l a i n e t  ci’ ;
1 1 in ’  p It c i i  e l’ t lu ’ead;  ( 1 3 )  C lass  of pi5ec Is i on  01 ’ t Bread;

( t i ) I e n ~~t B ol b e l t  ; ( 7 )  St r e n g t h  c l as s  or ~ i ’oup ;  ( 8 )  I n d l c a t  i o n
en t t ie  use of ku  I e-.i steel ; ( 9 )  Desl gnat ion of t y p e of  L’ L~~~~t
( 10 ) TB I c k nes o 1’ coat Ing ; ( 11 ) Number  of measu i ’ ing st JuLia i ’~i

_ _ _  
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,~ . Bol t s , s c rews  and  si.  U L I S  ot  s t  i ’engt  B c l a s se s  ~~ . , 10. ’)
n u t s of s t  r en gt  B ~‘l a s ses  10 , lI~ 5 I l l , i’ .n’t s made o ut  o t  L ’ 0 i ’ l ’ O S l O I i
u’ eslst tag, ex i d a t  I o u — r e s i s t  Ui .  , h e at  — r e s  1 st  ant arid Beat ri’oot
steels , and a lso  p a r t s , t l ie mat et•Btl or coat Iit ~’: 01 ‘ d i t c h  are  no t
p r o v i d e d  fo r  by I ho p r e s e n t  st andai’d , should t e des l c :u ia t  e l  l i i
lie t ’oi lowing mann er

Bolt . : 1 ,  xl .. 4 .~~axt 0. . ~1 ) X . T ( I (  P [J CT

____ 
2 M II _1.25 

____ 
60 

____ ~~X 1., 6 
____________
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_
\ 000Sp 3130 $50 0-

C~’ ro CtaNUpYa

Ci’ TOJUIUJII

O6O3N0~~CNN ~ .35*1 flO kp~~T NU
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uspia C?SA N NAN CISISSI
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0541mM war pSS$.015
(
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*N055ST~ pSI~OIS

(~~~~~ucuoau...e
*a0505 ..N UI *StSia

(C~iangs’~i ~ oi’d in~ — “Iii fernu . I i idex 01 ’ s t andai ’ds  “ Ne 1 ~17. ’ )
3 . Clas s  o C proc Is ion of  i hread  , maj  or p It cit o C Bread

use I , t y p e  of  c o a t  lug 00 çwit Bout coat ing) are net t nu di c at ed
In I t i e  LICS Ignat lout .

‘l1hickness ol ’ a mulL I l aye r  coat  lug  i i i  c o n v e nt  t o n a l  des h~—
nat Ion 1 s I u i d i c a t  ed as c~er t e r a l  , t o t  I l l  Cot ’ a 1 1 c o m p o n e n t  s

for  example  : c o a t  I rig N3N 3K1i1 Is des I gnat ed — 0 147

I nt u ’o du c e d  add it tonall y — “ I n f o r m ,  In d ex  of st  au i d a i ’d s  “ No ~ ii ) ’

K e y :  Same as the  px ’eced l ug  c h a r t  , w ith t h e  except I on 01 No 8 —

( 5 )  Brand of st ee l  ot ’ alloy.
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DISTRIBUTION LIST

DISTRIBUTION DIP1~CT TO RECIPIENT

ORCANI~ M ION MICROFICHE ORG 1iNIZ1~TION MICROFICHE

.‘~2 O 5 DMT~TC 1 E053 AF/I?’ThXJ~ I
A2 10 b1’thAC 2 E017 AF/RDXTR-W 1
P 144 flt?/RDS-3C 9 E403 AFSC/ INIi. 1
C 0 43  t’SA~ II1~ 1 E4 04 AEDC 1
C5(~9 I1AI.LISTIC R~ S LJtIBS 1 F.408 AFWL I
CS1’) ~‘.1k MOPILITY R&D 1 r410 ADTC 1

LAB/FI O II11~~~ ~~~~
C513 PICATINHY /\flSENJ~L 1 FTD
(‘53’~ ItV IATION SYS COMD 1 CCN 1
c591 FS’rC S ASn/FTD/NIIs 3
C (19 MIA PEDST(~NT 1 NI 7’/PHS 1
DOOR N I SC 1 NI I S  2
!1300 U SAICE (USAREUR) 1
P005 DOE 1
P050 CIA/CPS/At’O/SD 1
N~VORDST1t (5011) 1
NAs.,~KsI 1
P.FIT/LD 1
Yi.I /Co-~ 
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