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Research on the Welding Process of High Temperature Resistant Stain-
less Steel 316H and Chromium Molybdenum Steel F22
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Abstract: In this paper, the dissimilar steel butt joint of SA-336M Gr.F22Cl.1 and SA-182M F316H was studied in depth
from the aspects of welding material selection, groove design and welding process parameter formulation. By selecting
CHG-1625HRK and ER316H stainless steel welding wires as the filler metal of buttering layer and butt joint, the welding
process of dissimilar steel butt joint was then determined, and the mechanical properties and metallography of the joint were
studied as well. The results indicate the buttering layer made by CHG-1625HRK could smoothly transition the high-carbon
chromium molybdenum steel to the low-carbon stainless steel, and ER316H could be used as the filler metal to achieve a
joint with stable structure and prominent performance, meanwhile, it has been laid a foundation for the fabrication of the butt
joint of pipe and safety-end for relevant projects.
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Table 1 Chemical composition of test material (wt. %)

ket C Mn Si S P Cr Ni Mo Cu Al A4
F22 0.13 0.42 0.11 0.002 0.006 239 0.10 1.04 0.05 0.016 0.030
316H 0.041 1.60 0.38 0.001 0.017 17.15 12.28 2.56 0.06 0.029 0.048

#&2 CHG-1625HRK L Z R4 (FRESDEL, %)

Table 2 Chemical composition of CHG-1625HRK (wt. %)

C Mn Si S P Cr Ni

Mo Cu (6] N Co Al

0.095 1.52 0.50 0.006 0.010 16.29 26.55

6.00 <0.01 0.002 0.11 0.02 0.010
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Fig.1 Schematic diagram of welding heating fixture
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Fig. 2 Welding process flow chart
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Table 3 Welding parameter
Tz i SR FA% mm FLI/A
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X HeRGE ER316H 1.6 80~180
JpEL R IRV PR A
/(cmemin™") /(kJ-mm™")
F s 2 10~18 >11.7 <2.03
HeS ) 10~18 >11.1 <1.75
XS4 10~16 >9.6 <1.80
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Fig.3 Schematic diagram of welded joint structure
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Table 4 Tensile performance results of welded joints and deposited

metals
B iR C R MPa R /MPa 4% Z/%
Xl 500 327 — —
350 440 270 11.0 68.0
T psk 450 435 255 19.0 78.0
515 385 245 16.0 85.0
530 365 230 17.0 85.0
i 630 457 35.0 69.0
o 350 460 340 23.0 69.0
s 2
450 465 330 28.0 61.0
SR
515 450 310 24.0 57.0
530 435 315 26.0 62.0
i 585 485 44.0 69.0
) 350 465 385 20.0 80.0
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i 450 445 360 20.0 75.0
YEM S
515 430 345 20.0 65.0
530 425 340 16.0 59.0
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Table 5 Results of impact properties of welded joints, heat affected

zones, and deposited metals
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AR 13 286/284/283  80/85/90  2.20/2.04/2.02
87 20 293/282/285  90/90/90  1.94/1.82/1.86
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MHAEE i X -20  213/210/212  50/50/50  2.20/2.02/2.28
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s 4 .
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Fig. 4 Hardness test results of the joint
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Fig. 6 (a) Left-weld overlay ER316H and right-isolation layer CHG-1625HRK; (b) Left-docking ER316H and right-weld overlay ER316H; (c)
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