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The Effect of Temperature on Microstructure and Surface Topography of Tungsten

Prepared via Chemical Vapor Deposition Approach
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Abstract: Tungsten coating is prepared successfully on pure copper substrate by chemical vapor deposition using the
mixture of WFg and H,. The microstructure, surface appearance, surface roughness and correlation mechanism of
different deposition temperatures with 500 “C, 600 “C, 700 “C respectively have been analyzed, and the results show that
with the increase of deposition temperature, the deposition speed accelerates, the columnar grain microstructure growth
tends to disorder, surface appearance undergoes significant changes, and surface roughness also increases on a marked
basis. Impurity particles have a significant impact on deposition microstructure, resulting in the marked increase in
surface roughness.

Key words: chemical vapor deposition; tungsten; metallographic microstructure; surface topography

0 31 &

MERR RS HAA FRE R TskiiE: (390~410
Gpa) , HAMLRIK SRR RiFe SR

S ML B = f R R AR B R, TE V4
BE. S2ARES S . ALZ3SHIUR (CVD) #
AR 4 4 ) A F M 20 #0804 A

BEGEHIALZANERR o 55 R LM Ah,  DALSRER B PR
B Z AT . e AT LA
HOBIE R s GRS T KA 4E Rl
A AT

H T 0 57 (3410°C), B 519,26 glem’,
WHEERELT, WethoR, Mep B TEMES. B §iRT
A A 5 15 2 R T ARG S8 8k - RAR R4
Prfdss il ah LA, S gL T EB ARG

s HEA: 2009-10-30; f&[E HEH: 2009-11-23
fEEE T DFEQ1963—), BV, dmA, %, Ht.

I b A R I CVDBE A il # R 208 AR &R 4
SRR SR ™, AELAE LR 5 I IR

WA, EWNITRETCVDHIEMHERE L. A8
SR T A 7 T IF TR AELR A ) AL B 5T
TR H B TR SIS HREAL &
T TS50 o 5 26 TG BRI E 9, T DR ) 4 0 o
FEURJE Te e B ) b H A R BB AL

1 K I

REAE A BB AT, s AR T



514

THRESE a2 SO PRV RS 4 25 SR T TR A B 5 31

YEIRERANIE LR o JEORMSUAR A R 2EH, (99.99 %)
M 4iWFs (99.99 %) .

B, 5K R BRI BB AR IR
BE, FHRWRZ s indha) i DL ESALEEA
R, ]I 4% el N Ho 522 S PR, @
ORI A vt

WFg+3H,—»W+6HF (1)

AELRAAEDR L3132 B HURLE « Hos WFs
AR IR B R R . AP B A
TR PR . PURIR EERE 400 “C~900 C.
BRS8N B 43 B A YE BB O (WFe(g/min):
H,(L/min)=1:1~1:4,

Rt Al EHNE

el

Bl 1R s R A
Fig.1 Sketch of experiment equipment
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Fig.2 Microstructures of CVD tungsten at different deposition temperatures
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Fig.3 Surface ESEM topography of CVD tungsten at different deposition temperatures
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Fig.4 The XRD pattern of tungsten
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Fig.5 3D topography of CVD tungsten surface at different deposition temperatures
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Fig.8 Influence of different impurity grains on surface roughness and microstructure of deposition layers (a) influence of
smaller particles (b) influence of bigger particles (c) section topography of W tube
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