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Rugesd, UEESESEPSE, AR EREELT Table 1 Welding parameters and their level setting
— € BB BE , I R /N 25 55 e A 6 Bt JR I T 3 gl TR IR ES220 4 4
ety B, BB EEIK L =4 mm, 3 1, VA v/ (umes™!) o/ (memin ')
o, o = MRESHENTZREF, IEEZERE -1.682 176 1.5 0.70
(h) RS (D) A MR, o = % Ao
1.2 EEBEESECER

PR TR A9 48 B S G B, SO BISEEAT T : 4 o tag
RN, i o AR 4 BUE MBRBE I, BE T 1,0, A 1 230 2.3 0.94
o =HRMSHXE. K1 HERXRELBESKFHR 1.682 244 2.5 1.00
BE, K2 AHEEESEESE ABRRA=ZRF
KPR OAGRITRKE TR, BRERRELESK %2 EEMEESN
FARIBHIRRN Table 2 Constant welding parameters

X, =1.682[2X- (X, +X,)]1/(X,., -X..)
HIlKE B2EZ BREL 8BREs ESHE
(1) L/mm ¢;/mm ¢,/mm 6/(°) ¢/(Lemin~')

KX HREHEKE X, SR/ME X, ZBIHFEE . 8- e 5 %

SAE X8 X Rt (E.
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Table 3 Chemical compositions of materials

C P Si Mn S Ni Cr Mo Fe Ti Nb

X65 0.07 0.01 0.3 1.5 0.005  0.004 0.2 <0.3 Bal 0.02 0.06

Inconel625 0.012  0.003 0.04 <0.01 0.001 64.389 22.7 8.7 0.21 0.21 3.56
1.3 RETE F4 BG5S RL

SR AR A RSB AR BN X65 , HE 1R R Ak Table 4 Design of experiment and responses
A Inconel 625 48364, 3 3 MR RI{LFERS. e AR AT RGME W O (B

FREERT , R4 B A R AT IT AL T, 2 5 I o, v D(%) h/mm
FATEK ZBEE YRR , 22 BR A R E AL 55, 1 ~1 =3 -1 10.60 2.84
HE PR R BB AR, DAt/ BB RN A 5. 2 . il wl i 23
1 iR Eim A . MRRES T ERE kK . e : = 105 s
15, 3% 5 38 1 D 5E Ak 2 LA B O R 3R AS B AR R R 4 o A I = 2k 250
iﬁ%ﬂim‘%[s'ﬂ- %4 ﬂyiﬁgﬁﬂﬂﬂj%ﬁ'ﬁ S -1 -1 1 9.01 3.10

6 1 -1 1 14.88 2.92

7 -1 1 1 9.69 2.56

8 1 1 1 16.77 2.42

9  -1.682 1 0 10.51 2.68

10 1.682 1 0 25.49 2.48

11 0 -1.682 0 18.05 2.02

12 0 1.682 0 18.26 222

13 0 0 -1.682  18.32 2.28

14 0 0 1.682 12.67 2.94

15 0 0 0 14.11 2.27

16 0 0 0 16.08 2.58

17 0 0 0 14. 80 2.56

18 0 0 0 15.44 2.32

1 BEEETE 19 0 0 0 17.81 2.44
Fig. 1 Weld cross section 20 0 0 0 17.15 2.38
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D =16.83 +6. 10/ +0. 550, ~3. 41,
+0. 73, - 4. 02k, - 0. 25v,; (4)
h =2.50 -0.0957 -0.098v, +0.17v,  (5)
HAEAE R FGR55HR
= —382.28 +1. 961 - 15. 85v, +449. 924,
+0. 12y, 2. 241y, - 9. 21w v, (6)
h=2.52-4.75x1071-0.33v, +1.91v; (7)
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Table 5 Mean square sanalysis

RHIERE BEMARR
FE S8 Py>F  Py>F

B T

mER 805.48 20.51 134.25
WREERE 0.66 4.25 0.22
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Fig. 2 Effect of welding current, welding speed and wire
feed rate on dilution
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Fig. 3 Interactive effect of welding current and wire feed
rate on the dilution
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Fig. 4 Interactive effect of welding current and welding
speed on the dilution
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Fig. 5 Interactive effect of welding speed and wire feed
rate on the dilution
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Fig. 6 Effect of welding current, welding speed and wire
feed rate on reinforcement
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TAEE K 18 22 3 B T LA R AR R R i R R 2
B (AR, IR B R RS/ B X 2 BT K,
BHERAREEERE. LR TRP RRIEA K
REABRABKWEZRERE. Fit, EHEES
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Table 6 Optimized results
e iR R BYEE mBR EE OHEE
" KA v/(mmes™) o/ (meminT!) D(%) A/mm 0m
1 190 2.19 0.9400 11.05 2.7 0.973
2 190 2.20 0.9396  11.04 2.69 0.972
3 190 2.18 0.9372  11.06 2.7 0.968
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BB R R, XTI R B AL
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Table 7 Validation test results
- JEFE h/mm BMBEED(%)
e RE W EE R
1 2.81 4.1% 10.59 4.2%
2 2.83 4.8% 10.72 3.0%
3 2.78 3.0% 11.31 2.4%
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