a1 F3W
2018 4 3 H

BHRERERMBISIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.47, No.3
March 2018

SRR IER T HAMNEST IR
g

o %', £ &l

=, H=E!, kmE?r, RE

—_

2

-

(1. dbr Tl R, dbaT 100124)
(2. FURB LHiEE RFEFGRE P, bRt 100854 )

OE: AR s A RSN PR BRI RS, T MRS EEER 141.5 MW/m®, AR R
P 57 BT VR R IR AL MU . SR 7 A (SEMD I T 5345 J5 R i B S M8 16, RH R J1 BT (AFMD
R T 453005 2 1 0 = 2T SRRk, () I A1 00 e 45805 38 KRS P2 o SR P S A 8 T DK T A0 57 53 0 ) it e R i Bk
MR AR A5 R R W]: BEORIA KB In, A5 HOBS5 0 IR, 4 0 38 1000 DI, #5938 1T O 28 A7 4 Fi 1R T2 351 ot B0 5
DA 458 7 2 1 PR HEL R B2 B ARG R OB R A e A s 30 2 e (1 S B BE S T e B, 2 Bty T AR AR 05 AL T

Mm%,
KR FERAE, PIETIN0 MR, SR
REESES: TG146.4'11 XHEkFRIRED: A

TEHS: 1002-185X(2018)03-0867-04

ERALEE D, 5B EE (PFMD 0%
HA R SRR, brlobdite . Ik %, RS
i DA R s i A b e o A DL RS SE R IR O B
L Ca-W AL 57 T7 851, HW rimi5(3410£20)°C)
IRII . =3 HARH B . AR K . TE A 085
JLTARYE H AR S PERE, 00 & R ds T BEAEFE
RO R A AT A ) PEMU, SR, A4
PFM [ 11 VF 22 AR UL i) ). R 1l W-PFM 75 ik
i FE 52 B0 S 05 A OE R SRR S A
(A Ay, I 23 50 45 3 1 I R e M ke B 1 e 4
PE, BRI ES AL B E 58 A0 e B L AR AR A 4% 1 I35 4T
h %2 B R 2 1) DG

PFM T 752 (R A A7 5 R IR G 2 Bl —Fi i
WIS R A T S ) PEM SR JT24 1 il DL e 78 258
GO 5y Pl 2 DRIRIE (38 205 I BT R (1 D
&), HEMTiE K PEM R A B o7 g7, R (e 28 AR
SRR IR AR T T ) R AR U AR £ e — AN Y
W, AR AR BDEAT R AR S, S5 AR
PRI NS O BRI, AR B K 2 a2 47
TEM e BRI, PRI ITIR AR R E PFM, #5575
S AT (0 ) R DRI, ASHIF ST AT &% fh A4k
FG, R BT RHGEITIARRS, T2 14
W ST BAT A IIEST, TS VP4 W-PFMs  7F 548
HEREE KRR S IR BOIR R S 50 22, HOW R
Sk PFMs [RI3EM AR S ALBE 18 LA

YaFs HER: 2017-03-20

1 %

S T KR e DUB AR B TR 5 AR RO B,
LDV EIHAR YK 620 mmX 1 mm # 7. b T X
HEAT J5 SRR 55 VERERT 9T, 5 ZEO0R R 1) — i
JeIFHH BRI AR N Ty o SL R R SRR R IR
i 200#. 400#. 600#. 800#. 1000#. 1500#. 2000#
FIRD ARIEAT TP, — R 55 10 4R 4T B s
DR PR3 B i 2 TR T 1% 4 AR R AU £ D 7 2
s AT Ja» A RG22 I i 0 D5 AT L e
T ER RIS A N )5 S XHDE R 1 W R 22Kk
CEEYL. R VR TR Ny T, PUREREE
LESITHEy RSN RIK 7 ST S/ I RN G R RTAITPA
PEROAS R . R MEEAT B 1 s,

1 OG5 R RT3
Fig.1 Surface morphology of the tungsten after polishing
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Fig.2 SEM Surface morphologies of recrystallization tungsten with different cyclic number: (a) 100 cycles, (b) 300 cycles,

(c) 500 cycles, and (d) 1000 cycles
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Fig.3 Surface 3D topography of recrystallization tungsten at 100

cycles
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Fig.4 Surface 3D topography of recrystallization tungsten at 500

cycles
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Fig.5 Roughness along with the cyclic number
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Fig.6 Hardness along with the cyclic number
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Thermal Fatigue Damage of Tungsten Under High Heat Load

Ma Dong ', Wang Bo', Wang Liang', Tang Yunhui', Zhang Lixia’, Song Xuemei'
(1. Beijing University of Technology, Beijing 100124, China)
(2. Research and Test Center, Hangtiankegong Corporation, Beijing 100854, China)

Abstract: The thermal fatigue damage of recrystallization tungsten with different cycle times was studied at power of 141.5 MW/m?* by
electron beam thermal fatigue test system which was built independently in the laboratory. Changes in surface topography after thermal
shock in many cycles were observed by scanning electron microscopy (SEM). Changes of three-dimensional morphology and surface
roughness were detected by Atomic force microscope (AFM) and the surface hardness was tested after thermal fatigue. The results show
that with the increase of the cyclic number, thermal fatigue damage intensifies. The surface of tungsten starts to be molten at 1000 cycles.
The surface roughness changes linearly with the cycle number; it is increased firstly and then decreased because of the fatigue hardening.
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