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Table 1 Table of Factors and levels
KT JREETUE (A) AR EEES (B)  BOETIFR(C)
& o/(mmes™") [/mm P/kW
1 17(A)) -0.2(B,) 1.8(C,)
2 19(A,) -0.1(B,) 1.9(C,)
3 21(Ay) 0.1(By) 2(Cy)
4 23(Ay) 0.2(By) 2.1(Cy)
5 25(Asg) 0.3(Bs) 2.2(Cs)

®2 EXHKEE
Table 2 Table of orthogonal test

e A B C  HAEKTF BLfisREE R,/ MPa
I A, B, C, ABC, 93
2 A B, G, ABG 117
3 A, B, Cy  ABC 146
4 A, B, G, ABC, 160
5 A, Bs Cs A;BsCs 193
6 A, B, C, A,B,C, 72
7 A, B, C  AB,C, 133
§ A, By C,  ABC, 73
9 A, B, C; AB,Cs 113
10 A 5 G A, BsC, 109
11 Ay B, Cy  ABC, 12
12 Ay B, Cy A;B,C, 109
13 A B, Cs  A3B;Gs 104
14 Ay B, C ABLC, 107
15 Ay By G ABG, 125
16 Ay B, Cy AyB Gy 12
17 A, B, Cs A,B,Cs 38
18 Ay B, G, AyB;C, 47
19 Ay B, C, A,B,C, 138
20 A, Bs Cs A,BsCs 156
21 A, B, Cs AsB,Cs 52
22 As B, C, A5B,C, 104
23 Ay By G ABG, 119
24 Ay B, G  A4B,C3 44
25 As B G, AsBsC, 130
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2.1 BEIZSYIHELREHZIMAE
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AR RS i AR BE B O T &) S48 b (42
SPURER ) 9 C R B, B EEANT.
FHZHE (A) B9 1K (A IHBLAERR 2 (95 1
255 HE T, X S il p TR g
R, _93+117 + 1456 +160 +193

PHZH L (A) 19 2 K- (A,) IBLAERR 2 (95 6
25510 A% b, X 5 A5 - ST R B

=141.8 MPa (1)

72 +133 +73 +113 +109

mA; T 5

SREERE (A) 19 3 JKF (A) HBAFER 2 1R

11 25515 4R, X 5 458 pg~F b hras o0
R, = 12 +109 + 1054 +107 +125
SRR (A) (1 4 P (A) BTER 2 1958

16 255 20 4Hilger, iX 5 Hil5 n-FHhthism &k
R, = 12 +38 +475+ 138 + 156
FREEHE (A) 195 KF- (As) I BITESR 2 1058

21 25525 iy, X 5 ik n-F¥drhism i R
52 +104 +119 +44 +130

R

=100 MPa (2)

=91.4 MPa(3)

=78.2 MPa (4)

R, = 5 =89.8 MPa (5)
[Fi) B AT SR A5
Rmsl=93 +72+152 +12+52=48.2MP3 (6)
Rn,32=117+133+1509 +38 +104:100'2 MPa  (7)
Rm33:146+73+124+47+119 ~97.8 MPa (8)
Rl..n4=160+113+1507+138 +44:112.4MPa 9)
Ry, _193 +109 +1§5 +156 +130 = 142.6 MPa (10)
R, :93 +109 +1g7 +47 +104 ~92 MPa (11)
Rm02:117+72+1255 +138 +119=114.2MPa (12)
Rmc3=146+133 +;2+156 +44=98.2MPa (13)
Rmc4=160 +73+lg9 +12+130:96.8MP& (14)
Rmc5=193+113 +;O4+38 +52:100 MPa (15)
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R,=R,, -R,, =63.6 MPa (16)
Ry =R, — R,y =94.4 MPa (17)
R =R, —R,, =22.2 MPa (18)
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Fig. 1 Relationship between parameters of welding proce-

dure and strength of joint
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Fig. 3 Microstructures of A,B,C and D zones
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Table 3 Chemical compositions of characteristic zones
AEI%fIE  Fe Nb Cr Ni Al figAH

A X 54.38  28.69 12.92  4.01 Fe,Nb

B X 71.47  2.67 18.74 7.12 ¥

CIX 70.41  1.74  20.37  7.48 y+6

D X 71.15 0 21.81  7.04 y+8
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Fig. 4 Microhardness distribution on cross section of joint
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Fig. 5 Fracture position of joints under different beam off-
set
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Fig. 6  Relationship curve between joint strength and

thickness of IMC layer
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