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The study of behavior of graphite phase in the laser
hardening layer of gray iron

SONG Wu-lin, XIE Chang-sheng
(National Laboratory of Plastic Forming Simulation and Mould Techrology , HUST ,Wuhan 430074 ,China)

Abstract : The behavior of graphite phase in the laser hardening layer of gray iron is deeply studied by means of optical
microscope and electron probe. Results show that the graphite dissolvestcompletely and diffuses uniformly in the melt layer ;the
graphite in the phase trandormation hardening layer dissolves partty,but-the diffusion isn’t uniformity ;and that the graphite in the
transition layer does not disolve basically. It can be concluded’that/the behavior of graphite has close relation with the hardening
layer structure and the effect of hardening.
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Table 1 Component of tested material

elements C Si P S Mt Cr Fe

component/ % 3.35 2.18 0.035 0.03 1.18 0.32 others
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Fig.1 Micro-structure of laser hardening layer of gray ion 400 *
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Fig.2 Carbon distribution in the melt layer
a —melt layer SEM ,1000 * b —line distribution of carbon
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Fig.3 Carbon distribution in the slid-state phase trandformation layer
a —SEM,1000 * b.Aine distribution of carbon
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Fig.4 Carbon distribution in the transition layer
a —SEM,1000 © b —line distribution of carbon
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Fig.5 Hardness in harden layer
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Fig.6 Xray diffraction peak width of martensite in harden layers
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Fig.7 Xray diffraction, spectrums in harden layer
a —at suface b —distance is 0.06mm\from surface ¢ —distance is 0.13mm
from suface  d —distance,i$«0<29nmm from surface e —distance is 0. 24mm
from suface f —substrate). \* ther peaks are austenite

MIE 6 FINEENE kg5 S R X 514k
AT e B BT XU % (L& 7o) 156 BA It
A1 A AP VR R 5 ik i ey il o % T P 28 ) 9
PRI S AN F B . 6 B 020 9 4 /N i BH HL 4%
A EHERAR R AR S LB o X AR S AL
JEAEROGAE AL b3 2540 IR B o BB R AR
FEA ORI T Y BE 20/ AL 348 A 10 30t P A vy
ATER A AR PR DR S ) AR R A e i R
RS o AR ZRZ A ARSI T R T (U
S5 LA ES A KA AF X 32 B2 R TR S A% o B
TR A ARV AR FR T I AT AR S A — Y
X RIFREZ LG WOTER T &SR B>
A R BRI RO P R 5 IR VE R 4
A SRR R o 2RO G A R
W REST K2 IR T IS B B e 25 & o HE
FEURE A 82X 0o, BOL IR IL 0. 63,11
Fe HWISCREAL R 0. 035, B & /& J5 & 1Y 20 £i5 iiof
SIS AR TS 002 2210 H I
IR A 22T R R B = A SR IR AR T
A (EH A I PR VAR S 2R T IR E -

XTHEE 5[] 6 T & BH , h ECAAR Y [T VAR 1 ik
B R T Z A R R R AR S
PR H s FRR (3] 5 1T 7 A A [ S S A A AR 1] Bk
WOCFEREAL 1) E LR > — A7 SRR RO RELL
AEHE AR T AT (AR EE A Sy 80 A
WA BB . &5 R 0. 12mm A —fif
JEAE R X B Z AR IR R B A A O (AR
ST o

(F#55 362 )



362 S O o S 2004 F 8 H
E RGN FRP I AE S5 283 i A /DN S TR 2 -
SR ) S At FE B T AR o BT LATE IR FRP B 7R B /f' \
S AR B 25 T 0 BER T TEBEE 24 M/ PP 2120 f
FE R TRT BT DAGSEAS BB K S At AR 12 B B 558 ® sof\ ff ”‘\ /
" z 4 \ J
1.0 B \ / .\ f
b el
gostitlifl e i ™
‘g 0.4 | -
o= I " ] Fig.8 The reflectivity spectrum of FFP
= e |
0'*[ V] J W!WMUWW O o o o
05— ] SO0 400 [1] KALAMKAROV AL ,FITZGERALD SB ,MACDONALD D O. The use

cavitary ‘icnglh dium
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