39%  F1
2010 4 1 H

BHEERMBISIE
RARE METAL MATERIALS AND ENGINEERING

Vol.39, No.1
January 2010

REPKRLIKESE S NHWT BUERE

o Sh,

AR, RN, FhiEA

(PR K2, FEK 400030)

OE. RHEEmI (HESP) X TA17 k441 0Cr18Ni9Ti NGB AN MM (421 4T 7 X W A 41Kk (SSNC) 4t

B, EERIMRET R EMAKRALZ.

R Bk A S MUAS T4 10 0 K A6 AL B B2 T 0 4, 7E BB IR ML _E AT

3R PR N o P B R o MR Sk R AR SR, R T RN Sk WAL AT . A5, SR BN R
HOERE, PR ST b A )i 2 TR AL A 20, Bk PR iR vy ik 384.0 MPa; K7 1 5L JIfE 41 by SR AL

KEER: R AGOKRA: EREE: BRetinEs §EoEiE

REESES: TG453.9 XEKFRIRAD: A

XEHS: 1002-185X(2010)01-0042-04

KA & S A B A ERE 15 B %, ik
WE R H R 4 Aok, LT RIEFI Rl 4
B EE P REM AT LI AMESR . B, tkaseh
ANEE Y B VB AP AR 2 5, I RR
ok R B 2 IR ) dok K 2 o Sk A A et JE O i 4
JE TR A Y ST A R R B SR TR KA
T AE e S MR BRI R B A o Kb R
FRBASE & 5 2% BB A 58 BT RMIE A 535 i — Ff
PRy O EY, IR, Rk kA )
THE KA & 5B HOE B L I PE g

gk AR AR TR N, B AR R S
A, BEUECN R AR R R, W AR e R
(i R B FEGRRARL & D7 T, AT 2 Bl
# 7, Fo, A ERFEBE A R ST R 4
JE HAR B RE L T E 40K (SNNC) 3:H B Tk v
5t FIHZ T i 2 AE 2 Fhbe i 4 o A1 R 26 T 3R 19
T YKL, 3 FLgh K S AL P AR AR AL A, L 24
P S5 S BB R e, R T R T L
SN bk, %k s T 2 A a e A
FHE A A 3 R U i B T R I R B
BRAIG T R AR B i BE R i3 1 IR BRI ), O R 2
b PR R TR T BT R i 42

AR FERER A 4 5 A FAN AT R 1T [ g0 KAk AL 2R
Jei s A3 03 AR PR R Rk I TR BOE Bk L% Bk
FE—S, X Sk ¥ 1T 41 23RN WT VAT 20

1 £ I

IF= HEA: 2009-01-16

FEH# B R @12 mmx30 mm ) TA17 T a k&4
I OCr18Ni9Ti W CARANFE N AL, Hrh k& & r
AR A A AL G 750 C R FREE IR K 1 h, RN
HIELE .

Sy SR A ST 3 (10 T R 2 T AT IR S AL o R A A
MY, T TALT T o KA 4R 0Cr18Ni9Ti AN 854K #:
T (1 2 v 1T FH 4 AR D 2R B P90, AR5 SR v e i
. CHESP) 0J A% 44 1) i [ 25 AT 2 10 5 41K Ak Csurface
self-nanocrystallization) Zb#E . 755 B8 W AL AT H 1% 4%
A 6050B UM ALHL, WA A E A4S 1.0 mm, Wi
FRPER MMM A 50 mm, Wik CAER 1A 0.6
MPa, WEHAAFA] 5 min. ZRMEAL S, WAL THDHURE FE 15
T, TR AL ST, DA RO B
i1 2% A o

Shy o 28 WAL Ak S R R SR T 2 A AT L8R
TEWE R FE 1R T2 i PR, 2B H). Joe A
S U OZ B L AR (TEMD SBRE &, 7
PHILIP-TECNAI20 %37 i B 1 WA T~ W52 50 47 -

P HOERARIG A Gleeble-1500D HUB LR L6 ML
P E AT, BT A SRR AN AR 1 gl K
WRTAE R EH X, B, fF s ik
F| 5.0X 107 Pa, 4R 5 R A BN FGEAT 0% H63R
Ko Hop, HEMEEN TEZSH0: EREE T N
850 C, JHEIEFE v MFEMRIESE v, #HR 5 Cls, EEE
JEJ3 PR 8 MPa, EHIAICN 1200 s; kb4
HRNS BN ERETE T o4 850 °C, THEMEE v, Al
PRI E v, 0 5 °Cls, Bk i K1 P 24 50 MPa,

BEETH: EFARRFERSE (50675234); ERAFAWIR AR GBS (200801A1B0100269)

fEZE Y. w0 %, 5, 1973 4, WA, ERKREMER S TR

L1 e

B BE, K 400030, E-mail: han jing02@163.com



ERE] B RINPOKRACEE &5 MBI B0k % <43

/N 1k 8 MPa, JikKit#iiZ £ 0.5 Hz, JkMixEL n
940 I CIFTA R 60 s) Bk b Hs Ji PR S T8 24 0 s,
Jok o i G R FR R B R, P EOE B R SR N
FLAPPAE 400 'CRORL 1 h, DU BRIERE N ) .
REPOE R T EHOERE 3 Sk, Horb 2 XTH
Thokse, — x0T H TSP AW E, W g
TR 1. 7E Instron1342 BIg7 R IGHL L BEFT F2 R
5, MR T RAE (SEM) FIgERE{L (EDS) X}
S A T 10 RH B Sk G 1T 1 4 23 0 i o3 EAT L 42 434 o

2 HERES

2.1 REBHKLLE

2R BEME AL EE S min J5, TA17 K& &RM LT
K 253.52 pum JERFEE N7~ T BHEALTE, LB~
FEE B BE R8N T IR, 7ERR R T K2 121.81 um &
(50 BBl 7= AR T R ZUIBYEAS T, 40F T B
(TEM) W%, EFERINZ) 50 pm E 176N T8 T
100 nm LRIk . B 1a HEKA& S Ll 50
pm Ze A7 AL E S T RO . L, SRR
76 50 nm AiAy, RN EIE X AT (SAED) FRd
WGk b ks B ) 2 S BE AL . OCr18Ni9TI AEEEN L
T BB AL AL B S B % T R Z 600 um JE (1 M3 AR TE )2
FERE ST 184 pum JE VG A = A2 T R ZU S AR JE
23 0 T BB (TEM) WLg2, 7EFR R 1H K2 80 um
TR PEE R T BT BT 1) AR S5l 2l oK B, ok RS
KZ) 60 nm, XAV )% X HL-F AT (SAED) #4144
Kl oRL R ) 2 S BEALER Canl&l 1o s
2.2 EELImHRE

1 hHIH T B Sk T i R I BN ) PR
o EMFERER L2 N, R R 3 5
R B KPR E O 264 MPa, kb i k7 0% #%
(e KT o 321 MPal®l. AL, RN K T

1 2 e W ALAL 315 T I A0 K 2H 2R 1K) TEM IR
S AL IXHL - RTS R
Fig.1 TEM nanostructures and SAED pattern in the samples

after HESP treatment: (a) TA17, 50 um below the
treated surface, and (b) 0C18Ni9Ti, 60 um below

the treated surface
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Table 1 Tensile strength of joints

Joint Joint Tensile

. . Sample Compressive
Joint  temp., time, strength, .
TIC s o/MPa ratio, &/%
CTPBD 850 1200 1 327.0 —4.43
2 314.0 —4.50
3 Microstructure —4.38
examination

IPBD 80 4 384.0 —-1.1
5 358.7 -1.3
6 Microstructure -0.9

examination

Note: CTPBD-constant temperature and pressure;

IPBD-impulse pressure
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Fig.2 SEM images (a, ¢) and EDS spectra (b, d) for the lon-
gitudinal section of joints: (a, b) CTPBD joint and
(c, d) IPBD joint
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Fig.3 SEM images for the fracture of joints on the 0Cr18Ni9Ti
side: (a) CTPBD joint and (b) IPBD joint
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Diffusion Bonding of Titanium Alloy and Stainless
Steel with Surface Nanocrystallization

Han Jing, Sheng Guangmin, Zhou Xiaoling, Sun Jianchun

(Chongqing University, Chongqing 400030, China)

Abstract: Surface self-nanocrystallization (SSNC) by means of high energy shot peening(HESP) was applied to produce nanostructures on
the bonding surface of TA17 titanium alloy and 0Cr18Ni9Ti stainless steel bars and nanocrystalline structure layers with certain thickness
were formed on the bonding surface of samples. TA17 and 0Cr18Ni9Ti bars were bonded by constant temperature and pressure diffusion
bonding (CTPDB) and impact pressure diffusion bonding (IPDB) respectively on Gleeble-1500D tester. Tensile strength was tested, and the
joint fractures and microstructures were analyzed. The results show that thinner intermetallic compound layer is formed on the interface of
joints by IPDB which has a tensile strength of 384.0 MPa. Fracture of IPDB joints present brittle characteristic.

Key words: surface self-nanocrystallization; constant temperature and pressure; impact pressure; diffusion bonding
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