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Surface morphology of non-metallic solid materials
after laser carving

Cui Chengyun, Cui Xigui, Shi Guifeng
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Three typical non-metallic materials of the wood, marble and synthetic glass were carved by
CO, laser. The effects of laser parameters on the carving surface morphology were researched, optimizing
the laser carving process parameters of non-metallic materials. The results show that the carved depth is
gradually increased with the increase of laser power; for the wood and synthetic glass with low melting
point, the lower laser power is beneficial to obtain the notch of the neat and beautiful edge, but too large
laser power can make the wood appear black or even overburning phenomenon, and make the synthetic
glass appear corrugated and uneven phenomenon; for the brittle marble with high melting point, the
higher laser power results in the clear notch, the neat sharp edge and no slag formation, however, when
the carving speed is too low, the carved edge is rough and not neat.
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Fig.1 Materials for laser carving
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Tab.1 Process parameters for laser carving

Materials Thickness Power/W Spee_d .. Defocus/mm
/mm /m-min
30 5
40 10
Wood plate 20 +8
50 15
100 10
30 5
Marble 14 100 5 +6
100 1
30 5
Synthetic 3 50 5 +8
glass
70 5
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Fig.2 Surface morphology on the wood under different laser carving

parameters

RIS E g SO ME 20 AR B B L R e B AR
SRR Be , BINBOE G BE B b RE I G AR AR A GE
SRS R ARk ]S AL, FABR BN BT R A RAR
W ] Ak 2 B3 b R 2 B 3% 1T JE Ak AL 2 R B
ARAG ) —Fh FLAEHLE] ; BRBE I 25 BRoAT R BE S HL
AR ARG . ARB Y SO RE 20 DL IR AR HIL ] o8
B, B T OGRS 2 B, B T RO AR
TS [ OR B ) M TE 220 3 R v 3E o TR B AR AE AL
S RBe R AL, Xt R 2 s R R R AR
WAL 2 M EFIR N, B, O ME 20 AR b 2R AT R
) AP EAT
2.1.2 &midk

YO 2 D) S gk S 3G il 100 W, “HL”
WA MEZ) 58, A i B 2 B0 T ™ E A Ak, B i
B, IRl 3 it i 5 (] R 220 B A T 2(b) T B T
i B X L, A AN ASRE 220 R B R R o, i LA
AT BB B A B i XAl AR B B e SR B R, B
Pl 2 v g e B 0 S R sk b O 20 A ik
PRI G FE IS AE R AR CR M i R B %)
FE ) g R AW, s G E R T REZI T o8
BRSO P, B RS B A O R S 2
R V)RS St e A

I Hmm

3 JEEALTE Hi

Fig.3 Serious carbonization morphology
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Fig.4 Surface morphology on the marble under different laser

carving parameters
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Fig.5 Surface morphology on the synthetic glass under different

laser carving parameters
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