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BVALUiTIOK OF JOINT STRENGTH AND PATIQOE PROPERTIES OF 
KU'JWi AND TYPE 321   CRE3  STAINLESS STEEL SPLICE  PUTKS 

OBJECT; 
■ 

To  dettraine  the aablcnt  teaperature  static  Joint itrength 
and  fatigue properties of   four eoabinations of  two   typos of  splieo 
plates  with  two hardnesses  of Type 301   stainless  stool  sheet skin 
■aterlals. 

♦ 
The  following joint eoabinations were owAlaatod: 

Joint Stainless  Steel 
Dosic nation Splice  Plate Skin Material 

A AM-385 Type 301   (l/2 H)» 

B Typo  321  CRES Type 301   (l/2 H) 

C AM-355 Type 301   (EFH)' 

D Type  321   CRES Type  301   (EFH) 

CONCLUSIONS: 

1. The eoabination of AM-355 splice plate with  Type 301 
(1/2 H)  CRES sheet had approzioately 10% higher tonaile strength 
than  the  Type  321  CRES splieo  plate eoabination.     Joint A tonsil« 
strength was  140,000 PSI rs.   138,000 PSI  for Joint  B. 

2. The eoabination of  either AM-355 or Type  321  CRES splice 
plates  with Type  301   (EFH)   stainless  steel   sheet yielded the 
saae   results;   i.e.,  approxiaately 105,000 PSI. 

3. In  fatigue  testing,   the AM-355 splice  joints started 
to   leak  slightly earlier   than  the Typo 321  CRES when welded 
to  both  hardnesses of Type  301   stainless stool   shoots.    Howorer, 
the AM-355 had a  longer  fatigue  life  than the Typo   321  CRES boforo 
final   failure  occurred. 

•     1/2 H • Half Hard 
I     EFH - Extra  Pull Hard 

F0RMN0.A-702-I 
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TOT ?mpi«w?: 
Siaadard 9-ineh ttnailt «onpona war« aaehinad of all th« 

Jaiat aaiarlala, bath apliaa plataa and akin aatariala. 

Tha Jalat apaeiaaoa vara  tha aiandard pin-laadad,  38 iaah 
laa« taaaila apaeiaaoa.    Jaioio A aad B war« aada la aeeordaaeo 
«li'ii Figaro 3.    Joiata C aad D wara  fabrieatod ia aeeordaaeo 
«ith Figaro 4.    All  Jalpt opoeiaoao wara pradaetlan welded at 
CoaTair-Aatroaaatlea. 

PBOCBflPlUti 

All  atatie^toating waa daao oo the 200,000 pooad Tiaiaa 
Olaea UalToraal Teatiag Maehiao. 

The O-iaah  tanaila eoapoae ware  taotod to detomiao tha 
aloagatioa aad the yield aad nltiaato  otroagtha ef the  Joiat 
■atorlala.    The aatoriala were tooted in both the  loagitndiaal 
aad traaaroraa grain diroetioao. 

The nltiaato etatie otreagth of Joiata A, B, C, aad D 
wal dotomiaod. 

i 

The rate of loadiag of all etatie taatiag waa 0.001 ineh 
par ineh per Miaute (atraia) np to the yield atrangth and 0.2 
iaah par aiaate   (oroea-head trawal)  to  failure. 

The  fatigue  tooting waa dene with hydranlie  raaa,  ejeling 
the epoeiaeno approxiaately 6 tiaea par ainnta.     Prior to eyeling, 
dye penetrant waa applied to the welded Jointa.    Tha welded Jointa 
ware riaually iaapeeted daring load eyeling to detemino the 
naaber of «yoloo at which  th« penetrant lealrad through a  erack 
ia  the weld.     Load eyeliag waa  than eontinued until  failure. 
Joiata A and B ware eyeled between $ and 2,190 lb/ineh of width 
of opoeiaon  (A - 01,400 PSI, B . «2,400 PSl).    Jointe C and D 
wore eyeled between 0 aad 1800 lb/ineh of width of apaeiaou 
(C IT 53,800 PSI,   0 . 54,800 PSl). 

Mffluai 
Jaiat Matariala 

The reoulta of the etatie toata  of the Joint aateriala are 
ehown in Figaro 5.    An attoapt waa aada to obtain a yield atrangth 
110,000 PSI.    However, aa a reeult of heat traataent,  we roeoirod 
a yield otreagth raryiag  froa 80 to  80,000 PSI.    We do not knew 
what effeet thia weald hawe on the  final  propertiea ef the  Jaiat 
atrangth. 

FMMJ&A-TH-l 
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W«E_5  

8T4TIC TUST OF JOIWT SPBCIMEWS 

Tht rcialt« of  th«  atatio  ttttiof of Joint opoelBo^o oro 
shown in Pignroa  1,  6 and 7.    Uniforaitjr of  roanlta waa Tory 
good.    Joinia A and B had ultiaato  atrongtha  of 148,000 and 130,000 
pooada per aqnaro  inch,   roapacÜToly.    Jointa  C and D oshibiiod 
tho aano atrongth of  105,000 ponnda par aqnaro  inoh. 

Ono nnnanal   foatnro wai notod.    Joint 0 failod at tha aoaa 
«old rathor than tho   firat row of apota.     Tho   firat row of tpota 
ahoarad withont doforaation to  tho  akin or  aplieo plato   (f'igiro 7)« 
Tho raaaon for  thia  ia  not known. 

FATIGUE TBST OP WELDED JOINTS 

Tho  roanlta of  tho  fntiguo   boating aro  ahown in Figurot: |, 
8 and 9. 

Jointa A and B ahowod no erae 
cyolea roapootiroly. Crooking of 
loaa than 3000 and 3000 eyeloa ro 
Jointa hare porfomod bottor than 
nunbor of ejreloa to firat Itak aro 
for tho fatigue tooting waa panada 
Thna ninor rariationa in akin thic 
in alightly difforant »treat lorol 
wort oyelod. Tho ■azinna atreaa 1 
tabulated bolow: 

Joint 
Doaianation 

A 
B 
C 
D 

king at  I*«« 
Jointa C and 
apootiroly. 
tho AM-355  Jo 
cenaidorod. 
par inoh of 

knoaa  (about 
a  to whieh  th 
orola hare  bo 

than 1000 and 1300 
D oeourrod at not 
Tho 321  CRBS 
into whan tha 

Tha  laad paraaotor 
width of  tho apooiaoa, 
0.0005  inoh)  roaultod 
o  fatigue  apoeiaona 
an ealeulatad and 

Maziaua Straaa 
Pound/Square  Inoh 

01,400 
62,400 
53,000 
54,000 

Thia rariation dooa   not appear  to hare   influeneod  the  toat 
roanlta. 

Two apaoiaona  of Joint C wore  not cyeled  to failure beeauaa 
no  further uaeful   inforaation would be obtained  (Figure  2). 

Brideneo of ataoapherie eorroaion waa  notod on tho AM-355 
apliee platea after ono  aonth'a ozpoaure  to  the ataaaphere. 

FORM NO. A-70M 
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ULTIMATE   STATIC   STRENGTH Of  VVELDED JOINTS                         \ 

\ JOINT SPLICE 

PLATE 

SKIN MATERIAL ULTIMATE STRENGTH    1 

POUNDS/SQUARE INCH     1 

1      A 
AM 355 301 HALF HARD STAINLESS STEEL /^,000                                j 

• 

■ 

(48,000 
149,000 

150,000 

151,000                    .          | 

AVERAGE     149,000 

6 32\CRES 301 HALF HARD STAINLESS STEEL 135,000                             1 

/ 35,000 
/ 36,000                            j 

134,000 
138,000 
AVERAGE      136.000 

1     C m355 301 EXTRA FULL HARD STAINLESS 116,000                              1 

STEEL / 96,000                              | 

IIIOOO10                           \ 

192,000                             | 

114,000                            \ 

AVERAGE      115,000        \ 

Dlz) 32ICRES 301 EXTRA PULL HARD STAINLESS 116,000 

STEEL 119,000 

111,000 

194,000                                | 

/ 90,000                               j 

AVERAGE     19 5,000         j 

(1) LOAD RATE WAS 10 TIMES NOR^iJHEREFORE VALUE NO' F INCLUDED IN AVERAGE.    1 

(2) THIS 6ROUP0F SPECIMENS FAILED AT THE HELIARC SEAM WELD, 

INSTEAD Of THE FIRST ROW OF SPOT WELDS. FIGURE  1   j 
"■»M* n /-    o. AAJIS        un    \ cncm IT                               MTI    I uvtut n                                      MTI 

FORM NO. «7N-I 
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JOINT   DRAWING (A ^ ß) 

FLAT   SPLICE  PLATE 

. 0100 

T 

3.5*' SPLICE PLATE 
AM 355 0/? 32/ 
STAINLESS STEEL 

0.036" 

CONTINUOUS 
SEAM WELD 

tsz* m GRAIN 
"oiREcriöw 

\ 

* I* 
5 EOUALty 

SPACED 
SPOT WELDS 

*" I* 

NOTE 

DIRECTION 

5KIN MATERIAL   -   0.036"    30/ 

HALF HARD   STAINLESS  STEEL 

^iREfERENCE  DRAWING      7-07063 
FIGURE 3 

w,  „ >•*< ^   oweua IT MTI ■nno n MTI 

FORM NO. MN-1 
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JOINT     DRAW/NG(C ^ D) 

END MILL   SPLICE   PLATE 

0 060"   ,   „_ 
i I   CÜ00•' 

4.10"- ,-SPL/CE  PLATE- 
/AW 355   OR  321 
STAINLESS SFEEL 

T"^ 
s 

0.03V 

CONTINUOUS 

SEAM WELD 

i       i 

1. 
^\ 

4-AZ" 
Qnm 

DIRECTION 

i 

6 EQUALLY 

SPACED 
SPOT WE LOS 

^ SPLICE   6RAIW 
DIRECTION 

NOTE : 
|l)   SKIN MATERIAL -   0.054"   JO/ 

EXTRA FULL HARD STAINLESS STEEL 

(2) REFERENCE  DRAWING 7-07063 
FIGUR L  4 

O. BLANK      2.-IS-hO 
CMIMU IT UTI tcvnu IT MTI 
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430ÖU Static  Pailare of 
Joints A and B 10 

7 43060A Statio Pailoro of 
Joints C and D u 

8 43058A Fatigue Pailuro of 
Joints A and B 12 
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.Tolnta   C   and D 13 
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10 

A M D 

FIGURE 6 

STATIC FAILURE OF JOINTS A & D 

SPLICE PLVTE SKIN MATERIAL 
A AM-355 TYPE 301 (l/2 H) STAINLESS STEEL 
B TYPE 321 CRES TYPE 301 (l/2 H) STAINLESS STEEL 

FORM NO. 4-702-1 
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32/ANO 30! EF HARD 

M 355AHo 301 EF HARD 

FIGURE 7 

STATIC FAILURE OF JOINTS C » D 

SPLICE PLATE 
C AM-355 
D TYPE 321 CRES 

SKIN MATERIAL 
TYPE 301 (EFH) STAINLESS STEEL 
TYPE 301 (EFH) STAINLESS STEEL 

FORM NO. A-702-1 
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301 % MAKD A NO 

M 355 AND 301 HARD 
FIGURE 8 

FATIGUE FAILURE OF JOINTS A 4k B 

SPLICE PLATE 
A AM-355 
B TYPE 321 CRES 

SKIN MATERIAL 
TYPE 301 (l/2 H) STAINLESS STEEL 
TYPE 301 (1/2 H) STAINLESS STEEL 

FORM NO. *702-1 
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1AM 355AHO 30! EF HARD 
FIGURE 9 

FATIGUE FAILURE OF JOINTS C A D 

SPLICE PLATE SKIN MATERLAL 
C AM-355 TYPE 301 (EFH) STAINLESS STEEL 
D TYPE 321 CRES TYPE 301 (EFH) STAINLESS STEEL 

I 32!ANO301 EF HARD 

FORM NO. *-702-1 


