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Abstract

Based on an orthogonal experimental design method, optimal welding process parameters are
studied on 316L stainless steel diffusion welding joint. Three factors, i.e. welding temperature,
pressure and holding time, are distinguished. The optimal parameter set is obtained to have
welding temperature of 1100°C, welding pressure of 10 MPa and holding time of 3 hrs. At the same
time, a statistical estimation is performed for the tensile strength data of the welding joint round
bar samples following three-parameter Weibul distribution. Estimated statistical parameters of
the distribution are with a position parameter of 147.42, scale parameter of 148.9139 and shape
parameter of 1.6336, respectively. Average value of the strength data is 281 MPa.
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DA 316L ANEE AN IR (A5 SR 2 11 L 2 464 s WA RE FE 0.8 um, ~FTHIFE 0.02. 8 A e T-HUboin L. Rz
HERA R R AR 22, % 2 Bt 970 x 950 mm [ 3161 ANEEAN R B VX433 Bk sk, FEAE IR AT B 4
BATERVEM . KA 3 BT 3 AKFRIIEARCRIG T 715, 3 AN T oAl @ B SR8 K R R i
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Table 1. Orthogonal experimental parameters and tensile strength at normal temperature
F 1. EXTWSHAMERIARE

SRR B l%a‘(%f)‘ﬁﬁ E(ﬁg; )73 {%?J](%HH;‘ 1] Yi (f;‘:ﬂ%&j&fﬁ) v?

1 980 4 1 2175 47,310
2 980 7 3 255.5 65,280
3 980 10 5 300.5 90,300
4 1050 4 3 168.9 28,530
5 1050 7 5 293.7 86,260
6 1050 10 1 280.2 78,510
7 1100 4 5 289.4 83,750
8 1100 7 1 236.3 55,840
9 1100 10 3 484.2 234,450
I 7735 675.8 734
IIj 742.8 7855 908.6 Zg‘,Y 2&2
M 1009.9 1064.9 883.6

2526.2 770,230
Rj 267.1 389.1 174.6

Table 2. Fitted results of the distribution of normal temperature tensile strength
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oA RA Wikt Rl AHE gt
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A A 0.3362 0.4300 A
AT IR — S H A 0.3005 0.4300 JR A
B IR =R A 0.2346 0.4300 JR A
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Table 3. Weibull distribution fitting of tensile strength at normal temperature

*® 3. BERMRREEMA R MHIELER

AT IR AR MARGE T &= ARG = B SH RESH RS 3L AR FRHL
WS 0.3005 0.4300 311.2264 3.3945 0.9307
=8 0.2402 0.4300 147.4200 148.9139 1.6336 0.9550
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Figure 1. The probability of three parameter Weibull distribution under

normal temperature
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1.6336
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Figure 2. Reliability curve at normal temperature
2. BIRTAEMH%

2) BT RIS AN ZE W R, 7R E TR 3161 ¥ BURE IR A SRR R KN e 2
FE R SRR U BE R MR e K, UG MRS, FRUGR ORI [A]; AR AR SRR T ESHO0N:
FEBEEIE 1100°C, 1542577 10 MPa, fRiEETA] 3 H.

3) FKE N 970 x 50 mm ) 316L AFHEX [E # I R AR 1) 23 i 703 il N IR B S 30N 147.42, R
ZH0H 148.9139, JERSEN 1.6336 [1IEAT /R 70 A s 316L ANEEAM G # R A 78 5 15 T 1P 50 B 5 i
PR EE 281 MPa.
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