513 455 2
Vol. 13 No. 2

TEFREEFER
The Chinese Journal of Nonferrous Metals Apr. 2003

2003 - 4 H

XEHS: 1004 ~0609(2003) 02 ~ 0323 ~ 05

K418 SR & &5 42CrMo SRR & 8 E1R1R
KRR LT T AL

FEBESE', /', EEARR, W OE°
(L BTk AR 5 TREE B, 195 710072; 2. o} L5638 TE-GRBISLHT MR, IR 037036

HOE. RABEBEEEERRINIREMNESERE S

K418 W% 51 5 1 iAW 42CMo ¥ T8, kW ok

AEARNE WA AR T BB, fef I 0 A P S B OS2 B PR L B Sk e AR AL G W SO TR B b 4 Sk T R R 0 T R
B, TR R B AR RE R ZE S, R RE P R T BB S I R IS, B R A Uk A R T 5
TERAEH B, WIAE mild & & — T8 R T — 40 W5 U A B i 20 A (R B AL e, - B80Sk IR N ) R
RERIR: Befpime, RMERE: A W T KA

FESZES: 16 402

SCRRFRIRED: A

R BB I R ) — O B A W e 1 e
Bl B AR 2 L R A TR A T
OB MR B e sl B R R A A, T R R R
JEAN o Al R R B SL R T AR R B
(2 oty B N I 2 SR G o |
600 MPa /ey, 75 #EATRIGEBEHEMII, WAL
A ek T IR I, AR R .

T 4 J PR SRk R v, B ST 9 00 4
J& 7C 2 AR HA HUE TE it Sk A Bl . (Y AR
PG BT X TV 3% 482 11 M 1 4 e 1) 4 & P A
F 3k b A vE Be, KR 0 2 BB M R B PR & 2R R
R I B R SR 4 e R R Sk T
RHRI R .

ARSCAEZAE AT T K E T 24 s 56 i S aih
b, TSR L S AL R OB S Kot
B AT, IS i R TR S e 4
PRSP EEITTERNT R &AL H X
SKE REFT M R, D4 s R 8 i 0 T R
DA R Jre o 45 g PR 4 m MR A U LR SRR

1 3KI§

SEIG BT B WA e B RN A A R 43 T S K418 45
i L A 4 AN 42CMo R AN, P B A R4k 2
AR,

© EEWAB: HZKBRFEEEE ST BIIH (50071049)
WimBHA: 2002-06- 12 1&ITHHA: 20020911

FT RGN N C25 BYBSEOK N EE AR L, AR AL
Bl a5 AT LV vH SERL R ) S B R R 4E, AT B
Xof PR IE P AR v i s ) B AR T 3 R kAT A B 45
T, TR I A AR I b T L Bl R ) ) 4 T
FIEB S SR .

XPPREE S AL AT B A 5256, SR A SEM505
FH A 5 R A T 1 O e B Sk v T ) O
KH Neuphout-T 25 2% B fl 88 7 #r e AHAH 2, M
L IREE T 22 e

2 SRIGHER

2.1 WrAFEH

K1 T g b Ad T 11 K418 — il g st 784 222 0 bhip
OIS0, W O dre & K418 BEA B RS e O, Wy
HMER I — B« e SE A, WD SP R, e R
75 . 42CMo — il Z2 W T D TS 5 1AL, e |
W e — )2 Ka18 ARk . W O 4 B3 20 AT
KW, B AL SO R AL S (a0 B 2(a) BTR)
58 [P 2 THI 70 A 5 VF 22 B AL ) RIORE AN L 7 (]
2(b) Hik PRy, MBI B EIE A, W
WIRVEAR T, J& T WS S It R R M b

2.2 &£tHALR
5 B B Sk G AH 2 M R BH, A8 R R kK418

EZE M HBETE(19637), B, FEl#EEZ, Wt

BIRBER A AR, FIEdE, 1, + 8629 ~8495264; E ~mail: sgdu@ vip. sina. com



< 324 - o A G AR 2003 4% 14 H
Fz1 MBI SRR, %)
Table 1 Chemical compositions of materials ( mass fraction, %)
Material o Cr Mo Nb Al Ti Ir
K418 0.08~ 0.16 1.5~ 13.5 3.8~ 4.8 1.8~ 2.5 5.5~ 6.4 0.5~ 1.0 0. 06~ 0. 15
42CMo 0.38~ 0.45  0.90~ 1.20  0.15~ 0.25
Material B Mn Si p S Fe Ni
K418 0. 008~ 0.020 <0. 50 <0. 50 <0. 015 <0.010 <L.0 Bal.
42CMo 0.50~ 0.80  0.20~ 0.40 <0. 040 <0. 040 Bal.
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Fig. 1 Macroscopical tensile fractography

of friction welding joint between

K418 and 42C:Mo
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Fig. 2 Microscopical tensile fractographies

of friction welding joint between

K418 and 42CtMo
(a) —Central zone; (b) —Bright cirque zone
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Table 2 Element contents of band and carbide

in base metal analysed by energy spectrum

( mass fraction, %)
Position Ni Cr Nb Ti Fe Al

60. 8 8.15 20.6 5.47 3.75 0. 84

Band o5 4 0.8 1.16 113 218  2.21
Cabidein = 2¢ ) 109 5.4 192 120 182
base metal
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Fig. 3 Morphology of band structure
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Fig.4 Element linear distribution of
K418/ 42CtMo interface detected with

electron probe microanalyzer
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Fig. 5 Element linear distribution of band
detected with electron probe microanalyzer
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Table 3 Diffusion coefficient and activation

energy in ¥Fe

. Do/ Q/ D"/
Element s 2 _1 -1 -6 2, -1
(100 °m™s™ ) (kJ*mol™ 7) (107 °m™s™ ")

C 2.0 140 6.7

Fe 1.8 270 2.2

* —Detected at 1 250 C
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Forming mechanism of carbide band in
friction welding joint of superalloy K418 and steel 42CrMo

DU Surgeng', FU Li', WANG Jirwei’, CAO Ying®
(1. School of Materials Science and Technology, Northwestern Polytechanical University, Xi an 710072, China;

2. Supercharger Factory, China North Engine Research Institute, Datong 037036, China)

Abstract: The friction welding of the superalloy turbo disk and the steel rotor axial is a key technique of the engine manufacture. The lower

stress destruction and surface defect are frequently occurred at welding joint. The outside of tension fracture surface appears as “bright cirque”.

The microstructure, fracture surface and element distribution of joint were analyzed. The results show that because of the difference between the

physical and chemical performances of the welded materials, the friction interface transforms from the interface between superalloy and steel to

the interior of superalloy, and forms a “secondary” friction interface. The carbon enriches at the secondary friction interface at high tempera-

ture. During cooling, the carbide bond forms on the secondary friction interface of superalloy, resulting in the lower stress destruction of weld-

ing joint.

Key words: friction welding; dissimilar metal; carbide; turbo rotor; secondary friction interface
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