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Investigation on relations between heat input and dilution ratio for GTAW

GUO Xiao' ,XU Kai' ,LYU Xiaochun' ,CHEN Peiyin®, CHEN Bo’>,HUO Shubin’
(1. Harbin Welding Institute Limited Company , Harbin 150028, China;
2. Harbin Well Welding Co., Ltd., Harbin 150028 , China)

Abstract; There are shortcomings in traditional formulas for heat input and power ratio, such as insufficient refinement. The
relation between welding heat input and area dilution ration for Gas Tungsten Arc Welding (GTAW) was studied by the methods of
formula derivation , thermophysical properties calculation and experiment validation, etc. ,the formula for dilution ratio of nickel base
alloy welds predicted based on welding heat input was established preliminarily and was verified by tests. The dilution prediction
formula 8,,,, .. = [ o (O = Ose)
e Q= 0p ) + O,

The calculation results of equivalent area A,, . were basically in agreement with the results of actual measurement A, . The

1 x100% based on effective heat input Q,; was obtained through formula derivation.

melting coefficient w,, = 0. 12 £ 0. 03 was obtained through reverse deduction using experimental results at different welding
speeds. Results show that there is a good coincidence with +5% error between predicted results and experimental values.
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Tab.1 Chemical composition of experimental wire %
JCHE C Si Mn S P Nb Fe Mo Al Ti Ni Cr
g 0.02 0.07 0.96 0.001 0.002 3.01 9.44 4.06 0.28 0.20 AE 29.02
2 BRI T ZSH
Tab.2 Welding process parameters for verifying test
Yt g B 1/ B U/ SRR v,/ L v,/ P A Q/ R P/
AR A \ (em-s™") (em-s™") (kJ - em™) (W =+ em™)
WS1 220 14 0.20 2 15.40 272.6
WSs2 220 14 0.27 2 11.55 363.4
WS3 220 14 0.33 2 9.24 454.3
ws4 220 14 0.40 2 7.70 545.1
WS5 220 14 0.47 2 6.60 636.0
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Fig. 1 Schematic diagram of verifying welding test
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Tab.3 Test results of dilution verification

FhE ATEOMEA  REOT R RO R REpESY

BRIl RRRTIE Tﬁ{(m W’;i

G5 Qu/ (kI - em™)  Qp/(kJ - em™) A/’ A Ay, /mm® 8, (%) Burea—pre (%0

WSl 12.32 0.89 10.74+0.40  18.10+0.23  62.6+0.3 61 -3
ws2 9.24 0.67 8.17+0.09  13.27+0.11  62.4+0.2 61 -2
wS3 7.39 0.54 6.74+0.20  10.40+0.27  60.6+0.5 61 1
ws4 6.16 0.45 5.78+0.10  10.00+0.11  63.5+0.3 64 1
WSS 5.28 0.38 4.20£0.20  5.21+0.07  54.6+0.8 52 -5
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