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Microstructure of welding zone of
super-Ni laminated composite and 18-8 steel TIG joint
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Abstract: Super-Ni laminated composite (with 0.3 mm-thick cover layer) and 18-8 stainless steel were welded with filler
alloy by tungsten inert gas welding (TIG). The microstructure, microhardness and element distributions in the welding
zone were analyzed. The results show that a valid connection forms between the laminated composite and the weld metal,
the microhardness (190 HM) near the fusion zone of Super-Ni cover layer side increases. The microhardness of the
welding seam region on 18-8 steel side is lower than that of the base metal, and the highest microhardness (290 HM)
appears in the heat-affected zone (HAZ) of 18-8 steel. J ferrite and carbide phase form on the HAZ of 18-8 steel side. The
transition of Fe and Ni elements obviously occurs between the base metal and the weld, with 80—85 um-wide transition
zone near the laminated composite side and about 20 pm-wide transition zone near the 18-8 steel side. In the welding
process, the welding tungsten arc should be controlled towards the 18-8 steel side to avoid excessive melting loss of the
Ni cover layer.
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Table 1 Chemical compositions of experimental materials

B Super-Ni/NiCr 55 18-8 NN (Al (3R, L
I 55 P BRI AN, JERE IR 4R ) 18-8 AN
AN WE R RS S N R
79~81 A, IR 10~12 V, EEGET 0.2 cm/s,
At 8 L/min. MREEHT R (175 BEAS i, TH R BE
PRI 22 10 T PR . Super-Ni/NiCr & )2 &
BRI 18-8 ANERAR AR XS 2% 1 2B e 1] B4 1 7 0.3
mm AR,
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1:3:4) R GRS L X 42 . SR XQF-2000
AR T O TIG K4Sk X ) Sl f i 24T W42
MMM, K0 TXA-8800R 7Y Hy 14441 & 1 73 Hr A%
(EPMA)IE £z 15 A i P X (R G 32 40 Af

2 HER5SH
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BIEEAMEHR T HAFR N S R G, 5
P kX 293 25435 % o Super-Ni/NiCr &2 &4
KBS 18-8 AN S Mo RHZ L X A W] 1 fros . 2
SLIX 3y 4 AN LA X 1) Ni &2 A X (1 X);
2) Ni80Cr20 HLZ M A X (11 [X); 3) 18-8 ANEHHAMI 4
HXAIX); 4) B X (VX)) T2 8 b E TR
AR — B 5IE )R 4% . Super-Ni 5
JEEIREES A R AF, AR T, Nis0Cr20 3
JE 5 PR R T A R 1

B IE G A MBS A X O R A& 2 fis.
HHIE 2 w450, Super-Ni & 2SR EEA RIf
Super-Ni 52 )24 1) R RIS R TR K S 2 2 G4
RHRFA TR TR AR 65 Tk 8 o PR 0 e v L B 5
VER, SEILM & X RGeS bi /s . 15 4% S
Ni80Cr20 )24 5155, F il m & .
Ni80Cr20 & 2 M4 & X an ] 2(b) i . 558 B AR 3
A AN, Ni80CT20 52 i+ AR Ik 1K) 1 B IR 45

. Mass fraction/%
Material
Ni Cr C Mn Si Ti S P Fe
18-8 steel 8.00-11.00  17.00-19.00 <0.12 <200 <100 05-0.7 <003 <003 Bal
Cr25-Nil3 12.0-14.0 22.0-25.0 <0.15  050-25 <090 Mo<0.75 - Cu<0.75 Bal

filler alloy
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Fig.1 Cross section of TIG joint of laminated composite and

18-8 steel
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Fig.2 Microstructures of fusion zone near Super-Ni/NiCr
composite: (a) Transition zone near Super-Ni cover layer;

(b) Transition zone near NiCr base layer
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Fig.3 Microstructure of fusion region near 18-8 steel
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Fig.4 Microstructure of weld centre
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Fig.5 SEM image and microhardness distribution near fusion
zone of laminated composite side: (a) SEM image showing

testing location; (b) Microhardness profile
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Fig.6 SEM image and microhardness distribution near fusion
zone of 18-8 steel side: (a) SEM image showing testing

location; (b) Microhardness profile
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Fig.7 SEM image of element distribution near fusion zone of
laminated composite: (a) SEM image showing measured

location; (b) Element distribution
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Fig.8 SEM image and element distribution near fusion zone
of 18-8 steel: (a) SEM image showing measured location;

(b) Element distribution
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