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# E: Co-Al-W B2 y-Co(ALWYHTTE ML R SR &4, A THIR Co-Al-W & & ENEMEM
T+ TIG HEMREEEES SN EYERE, BA TIG HiLAE 304 THEHNIEE LHER Co-9A17.5W &4, H
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HRC53.1. #RE 7.5W & &0 EHUR B KRN 5 f38 Inmig o, FEsEEch 0471, MARSLET,
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Microstructure and wear resistance of
TIG cladding novel Co-9Al1-7.5W superalloy
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Abstract: Co-Al-W superalloy is strengthened by a ternary compound y’-Cos(Al,W) phase with the precipitation
strengthening on y-Co matrix of novel Co-base superalloys. In order to research the welding performance of
Co-9A1-7.5W (mole fraction, %) superalloy on the 304 stainless steel by TIG cladding, and the friction coefficient of
Co-9Al1-7.5W cladding layer superalloy mated with SiN ring was investigated by THT07-135 type friction and wear tester
and SEM, which compare with cobalt-based Stellite 6 resistant alloy at the same.conditions. The results show that TIG
welding Co-9Al-7.5W superalloy optimum parameters are that the welding current is 100 A, welding voltage is 12 V, heat
input is 10.3 kJ/cm, the surface hardness of 7.5W cladding layer superalloy reaches HRC53.1. The wear mass loss of
7.5W cladding layer superalloy increases with increasing wear time. The wear mass loss of 7.5W cladding layer is
slightly larger than that of Stellite 6 alloy, but the friction coefficient of 7.5W cladding layer is obviously smaller than that
of Stellite 6 alloy. The average friction coefficient of 7.5W cladding layer is 0.471. But the friction coefficient of Stellite 6
alloy is 0.531. The wear resistance of 7.5W cladding layer is better than that of Stellite 6 alloy. The 7.5W cladding layer is
mainly oxidation and abrasive wear, but Stellite 6 alloy mainly occur delamination and abrasive wear.
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HEAS AT RFNPRESA. WA AR
SRERAS T, WA TEERA RN Y. £
GUERUAEIA R, SBEEET yiRMAE S BNtk
AN, 5 p-Co BB R, SEREENAR
iR, HEEERBAESNBLIRNTER
y-Co FEAR FHIBRALY VR R K & £ 0 R B B 78
. SATO %P1 SUZUKI ZM KT T A 28 o 4
mbl, . HINEHER y-Coy(ALW)AHTTIEHT
HPE p-Co HAk LMH A Co-AlW &, &7
y-Cos(ALWYAR S y-Co EEAA i 2 1B v ANy e 584k Ak
AP, Co-AlLW A&fE—EaBuENEAERT MR
BRI TAETERS, B EBCHTEE MR 2R
B BEAFEFHERN T -RERE

FRENK #1 KURZUHFT RN, B il & 4 i
BEVE G 5 A S MM ALIESA R, BHEER
EEE&-HmBESREMBEHEREN KR, REXE
RARFREES . BB T B . gl
SR B AN R T EOCE B A SR EN RI, IA
PESEEEROCEER IS SWRZE Do R RUR
B SR FE R i R R B R U O A B 1
H, @ibdLy, SN EERE. 555 Stellite &
S L M,C3(F Cr MIEM)FI MC(E W IE & AH)
RIS y-Co AR BB BAIER, BEMiRE
A4 TR BE I 00,

FEEEE R M B R R iR A SRR SR E
B EBENRHE . ASCEEST 304 RFEREES E TIG
HIE Co-9A1-7.5W A &R KHEIRE 7.5W &€&
5 SiN [RIPFEC S (1 EE B R AR REIEAT T W90, HEH
A4t T EE 2 Stellite 6 & & T B M AR AT LLEL .

* 1 TIGHIRTZSH
Table 1 Technology parameters of TIG welding

TENEAR TIG HEE Co. AlL W B4R
#1(0.98 um, 4/ 99.8%), F¥3(3.59 um, 4R 99.5%),
Bk (4.5 pm, ZEE 99.0%), £ Co-9Al-7.5W(EE/R 73 %L,
%) & BEct . F METTLER AE240 B B -7 RS FREUH
KiEESL QM-1SP4 1T EAFKEBHREN BB 1.3:1,
5538 300 r/min, BKEE 3 h). IR ESWAN Col ALL W
MR 3721 MR IR MR S5 TR B E LT . BRIR.
AENEYER 304 BN A B, WRBEEEZ 3 mm.
b S A RER RN BN EAEBN TR, 7E 200
CRIE 2 h, BRBAERR. B TIG FEERSBMN
HEiE LW Cov AlL W BABSEEHRNERE
#H 2.4 mm, HWETESHWE 1 5.

2 FrF o e B AR X P66 U EDXRF)X}
HWIRE 7.5W SRS R hEREHH,
L& &8 BERSE 1.5W X3 #RE
Co-9AL-7.SW(BIRITEL, %)y& 4. WA Stellite 6 5%
{2 4> A C 1.57.Mn 0.30.Si 1.00.Ni 1.60.Mo 3.26.
Cr 28.70. Fe 4.20, W 3.90. &} Co(RETH %).
BHRE 75W SE&IMT AR d 24 mmX8 mm SRR
¥, F 1200 5 SAHRDERIT BB 4000 S5 B T I E R
Al KQ-250D S WEvuEDE, THRE&M. #iE
B 7.5W & &0 Stellite 6 & & MEEMELA d 6 mm 1]
SiN [H3F, 7 THT07—135 %Y 5 i R S R 5 iR 6 1L 3k
ITREBRSELS . SRR =i, BEEEAE R=4 mm,
LRH T v=20 cm/s, T F=5 N, EEHERTE] =30 min.

Travel speed,

. . _1 .
Current/A Voltage/V pee Heat 1n2ut/(kJ cm ')  Electrode diameter/ Arc length,  Argon ﬂf)vi/]rate/
v/(m-min ) (approximate value) mm l,/mm (L'min™")
90-140 12 0.07 1.03 2.4 35 8
F2 HAEMHEEESSHFERDT
Table 2 Chemical compositions of substrate and cladding layer
Mass fraction/%
Alloy
C Mn S+pP Cr Ni Co Al W Fe Mo+Cu
304 stainless steel 0.08 1.5 0.06 17.3 8.1 - - - Bal. -
7.5W cladding layer superalloy ~ 0.059 - - - - Bal. 2.46 24.13 0.11 0.09
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AN, . TIG HE12 Co-9A1-7.5W &4HE B B A 2L B PE e

5 y-Co HAKTE 8 y'-Cos(ALW)SRAL AR NS y-Co FeA
BRI Ry ME R RAER; B, £&58THR
DB SRR AR A A5t & 5t
R D v EORAE R, BT 4R A I B T
BE T, HEIRER 7.5W A& Al T 5 WATAERL & 1
Xk, P& ey Bk AT, y'-Cos(ALW)AE
HEME . AR, X y-Co ZARHITRL R B
U, MBS AR AT

4 it

1) 304 ANEFANFEAR T TIG HEAR 7.5W & &M fE
TESHCh: HERER 100 A, HEHRE 12V, A8
ANIHE 103 kl/em. JEi, HEARE 7.5W & &R EMT
Y48 i 1L HRCS3.1.

2) WRE 7.5W & BRI Stellite 6
HeK, BEBERYCUN, S&mBERtmsdy. #iE
2 1.5W & FBEELEER BRI, Stellite 6
& R B R AR Z BTN B R B .

gt

B R AH 62 BHHHE ’“FJL}%- %? B
BERFELRBAOARAMIEEHR TSR TLTE
R & Fe KRG 8. T,
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