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Super-Ni 22268115 18-8 N TIG /&E L X R HLALR
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2. Department of Materials Science, Bauman Moscow State Technical University, Moscow 105005, Russia)

B XHE2ERETETIC) FEN EEEECY 0.3 mm K Super-Ni B2 E A ES 18-8 REEWNRITHEE
R, 1BEA RN MMER R EHIER . BEXMIECEMZRITHN . GREH:. BEEAME SRS
AT S KK 4, Super-Ni 8 EMA-E X A BALEE Z = (HM190);  18-8 AN 1R 4481 BAEEEAL T A 540
BEM Y, SRR X I BRI B (290 HM): ANBEA—MI G IX TL A & BR R ARRBRAL AT i BRI 5B
SEMEIFENL Fe 5 Ni EMNHBILE, SEEEMEMUTRTENIEM LY 80~85 pm, 18-8 NEMMITRILIE
BRI B8 L0 20 pm; SRR NAF SR G IR ) 18-8 ANEEAN—N), UG Ni B R R R

xR BEEAME; BREIE; EMAL; mES M BEX

PESHES: TG457.19 NAKbRES: A

Microstructure of welding zone of
super-Ni laminated composite and 18-8 steel TIG joint

XIA Chun-zhi!, LI Ya-jiang'?, U.A. Puchkov?, WANG Juan'

(1. Key Laboratory for Liquid-Solid Structural Evolution and Processing of Materials, Ministry of Education,
Shandong University, Ji’nan 250061, China;

2. Department of Materials Science, Bauman Moscow State Technical University, Moscow 105005, Russia)

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.

Key words: laminated composite; tungsten inert gas welding; microstructure; element distribution; fusion zone
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Super-Ni & 2 1 NiCr # 2 H 2% EHI & Z R . X
K REME SR BREES)EHRNEER
EMEA—HIZ B E ., REHEREERWE
M. BT, HxXMEZEEN 0.2~03 mm HERS
BEAME RSB e L. IEERRE W
MAREMMEEMRKRTEEREEEE>2 mm)
¥, SZREEHTREERROAM.

MR B EFRREE SR R ER SR A
MR EH X, XE5EGEERELEIZHRE
BEAR. BARABESEE, M 20 e 90 FRE
A 20 SEHRH T EEBREE, R KB SR
STEE RN, ATRLERAR AR TZY, Eid
PSRRI ES B0t HILRNWERER &£,
REA 3 BRI A LL DL A 8D R [ B BU = A
SRR ER K E SRR, KEARFERFMERENE
%{9, 12—13]a

Super-Ni &2 5 A K T AR SRR K
BEAR, BENEFRRKNRNAEUERY; FHEE
HEMEH] Super-Ni 8 2S5 EEZRDEMERAR, F
HARERARKEEN, R0 E# RAELS
HRFAIMBTIG)N —FHHUEEHTEME Super-
Ni/NiCr 5 18-8 PHEMHITIER, RHBHBEBRS T
0 BMBERE T, BTRN(EPMA)S, SHEEHELX
AR, BB P oT RIS RHATIAS

REARANBEESGMHEHBARES
Super-Ni £ /2 (Ni%>99.5%)f1 Nig0Cr20 #Zifid K
Fhedi-ERIf R BER, R—MHRKESELSH
¥t Super-Ni BEREMEMEEEERLA 0.3
mm, NiCr 22 EEZ44 2.0 mm. AN K 18-8 BK
AR, e Cr25-Nil3 RE B LA EREE.
AL 18-8 B A EEM K Cr25-Nil3 1222 111k 2 ik
AWFE 1 Fr3.

REPRABELGRENTIG)ENBEL S

z1 ABRMEREE RS

Table 1 Chemical compositions of experimental materials

¥l Super-Ni/NiCr 55 18-8 ANEEM 2 [ 1% H: . 1588
I 7 B AR PRGN, R e 18-8 N
BW—m. RRPRANEESHENT: BEER
79~81 A, FREEHIE 10~12 V, (EEHE 0.2 c/s, &
SR 8 L/min. JEEHTREHE MG B, Bt
MREZERmMATEYAEAIE . Super-Ni/NiCr BFZ 8
EFER 18-8 BN TN B L iR BRFEHIAE 0.3
mm LT

1 R I EI 7 ¥E7E Super-Ni/NiCr BEE &M
K5 18-8 N B AARL TIG B3 LA IBGRFE, 4
Z R AR EHRFE . Bl HCHHNO;+CH;COOH(4A F L
1:3:4) R SRR MR HCL X H 2. K XQF-2000
BHE GO TIG BEEL X ) B A R BTN ER
FAIHT, KA JXA-8800R 2 T 4T BIE A HT X
(EPMA)JU & B kI G i X T &R 40 Ao

2 BRESH

21 EBREAMRHESLRBLRIE

BREEAGMHETHERNEREEWEN, #75
R SLX R BB HE . Super-NUNICr B2 E &M
kL5 18-8 NEMF MM RELX B WME 1 Frn. #
kX4 4 AN HEFXIR: 1) Ni REEEX (T X);
2) Ni80Cr20 #: E A A X (11 X); 3) 18-8 AEEAR MK
ARIX); 4) H4EPOX(VX). HLEREIMSE
A RER —EER. W ES%. Super-Ni &
BERERE R, BARM PG, Ni80Cr20 &
BSR4 E R B L.

BEE ARG S X MR L mE 2 Bir.
HP 2 740, Super-Ni HESE#ASRBBER.
Super-Ni HEK R FRMBEARTREBELZEM
BHEE (i AN S ik fe . BT th IR AR %
MITER, RICBEEXKEEAS TR N, RS
Ni80Cr20 EE4 K, AmMEXRTIHEE.
Ni80Cr20 #EME & X E 200)FT7R. 5% MATER
BRAEARRE, Nis0oCr20 22 T HAFHR I B HR S

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 <2.00 <1.00 0.5-0.7 <0.03 <0.03 Bal.
Cr25-Nil3 12.0-14.0 22.0-25.0 <0.15 0.50-2.5 <090 Mo=<0.75 - Cu<t0.75 Bal

filler alloy
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