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Abstract ZnO nanopowders were synthesized by thermal physical method, which present two types of morphology,
such as nanoparticles and nanowhiskers. The produced tetrapod nanowhiskers usually show four needle-like feet that
originate from the center of the polyhedron. The nanowhiskers display a fantastic optical property of absorbing
light, which is totally different from the nanoparticles. The nanowhiskers can enhance the absorptive ability of

coating for CO; laser beam. The results show that the hardness and depth on the laser-hardened surface of steel

5Cr5MoSiV are improved dramatically. Compared with laser-hardening by using absorbent without the

nanowhiskers, the hardening only demanded an 800 W output for CO; laser, saving the power as 30%.
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Fig. 1 Morphology of ZnO nanowhiskers (a) and

nanoparticles (b)
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Fig. 2 Diffused reflection of ZnO nanoparticles (a) and

nanowhiskers (b) to light

3.2 ZnO 28K & T % St B9 R i
RS TVEAR LT &% A= D N € 490
EH, B FLA BRI A4 R B R B R &7 AT
” o (& — € )y,
€= (v — ")+
K e AIEHA B HE v HHBHE Foeo HES
N EEL 0 AR K B, o, H 87 B
=,
Moo=, i, 8K MERIE LM
SRANI .
Xf 4 K SRR &
w, = w,o/—D(a—ao)/a
KA a0 Bl w, " 5B G R 5 F 8 BE 5 %
TR o KRR BB R FHE.D R
2.
Ht BB BB, 2 m NS ERE
AP

AP = 2F/d

K FREEREK T d HEER SRR L ERZE
AP 5HEZRA X, ZnO K B MK BR/NERERN 2
nm, & KA K 40 nm, [7] — 2 £+ A [6] # AL 59 & 3R
ZRATEERAR K, XHEARFEBERB ZnO 490K &
R TR BE o B —E R, AR o, FERK
0 B AR 4L, BB ZnO 44K f A AEAR FE B B X 6 Y
WL, ZnO 99K s BURE A B 451 7T H X CO, ¥
64T e, T P A& ZnO 44K 5 45 e AR 22 4k W% i
#, AT T 5Cr5MoSiV i BOL R TH iR 1L o
3.3 ZnO @4k B TR 3= H B E N AE
3.3.1  #hR BACBOK A 2t AR R MR H ok

PG 58 FBALT BEAT OB B KR, T F Ky 1100~
1200 W SR T8 J2 1E % B9 ¥ K, 4D B A 5 IR



113 R % ZnO GRS RGP K H B 241 1055

& R BEBRALY B AR AR B KR (B 3()) .
2K R AL IR SR TR A K T RN 700 W B T2
1300 W, & K HA (E 3(b)) JLF 5K 3(a) fim K
ML, TER B, mH, RE 700 W
T RETR B HAR A A, K DR T 400 W,

B3 AFBAR ML E AR
(a) &8R4 ; (b) 442Kk ZnO BB
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Fig. 4 Hardened depth of the steel by

traditional absorbent (A) and nano-absorbent ()
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Fig.5 Effect of traditional absorbent (A) and

nano-absorbent () on the hardness
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