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Study on surface defect and wire wear mechanism during single crystal
silicon slicing with electroplated diamond wire saw
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(1. School of Mechanical Engineering, Shandong University, Jinan 250061, China)
(2. Key Laboratory of High Efficiency and Clean Mechanical Manufacture( Shangdong Universitg) ,
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Abstract Based on the experiments of slicing single crystal silicon with electroplated diamond wire saw, the
surface defects of sawed silicon crystal and wire failure mechanism were analyzed using the scanning electron
microscope (SEM). The influences of wire speed and workpiece feed speed on surface defect features were
discussed. The analysis results show that the surface defects include some obvious grooves, intermittent scratch
marks, brittle fracture or brittle crash, and some relatively larger and deeper pits. When wire speed increases
and workpiece feed speed decreases, the surface defect features change from brittle fracture pits to ductile
sheared microgrooves induced by diamond ductile cutting action. The main wear mechanism of electroplated
diamond wire is pullout of abrasive grits. These pulled out grits are likely to be then inlayed into the surface of
silicon to generate large and deep pits and affect the quality of surface and subsurface.
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Fig. 1 Reciprocating wire saw apparatus for slicing experiments

1.2 ZEAR

S PR oL R R A, R 0 L T
45 mm GEYIF I (111) Shil, YD1 REL 4 0.5 mm,
KRS HW . TSR SEBNAFNER L FiR.
7 H 3L S - 2500 RUFTH T BT (SEM) IR Y]

FIRGRE i R IEBRIG S B BUE A
£ SBUEHENISH
@A mIBH
WL d/mm 0.28
BRR T S /jum 30 ~40
BUKE Lm 50
Tk EES PN 30
ELHAL v,/ (m/s) 1,152

LAY v,/ (pum /5) 1.0, 2.5, 6.25

2 XBERSTE

2.1 @RS RERMERE

B 2 —RALFAR T Z SR A @100 00k
RMFEL SEM B, hiE 2 TR, B ERIA
LRAEFE T o LB P A TTBR G , B BB AT |
B I R o R 2 R B T A o o g
BB RBRM MG,

EVRABEPE L AER B, SR LR R ZE
Hent, IR SRR F, T LMK RS, L X
K, R R D) K, BRI R 4 5
BRI o SR R R R R TR 4
AU B B 2 52 3h B , 78 in T2 £ 7 A WA AR
IR R R LB, 2 R BERIA B R R
FR T R A T R . — SR A R R L ] R R
A5 4 BE A S LA T APPSR I A5 3R . T
1A R B K ARV REBE VI, SR SRR IR e T 5, AT i
PR =R RAEMEH AT 5Bk, V)8 I i ey
JB A LRGSR, BB R A LAOW 5 7% TR e 1 B AR 25
BRo AR, MBI ) 2 LA 1] 5 0 7 L
K TRERR,

R VIS A A R BRI 1M 5, L
2b, AT AER N TR IR R e AR A A9 R B B
FR8 A2 0 T 365 8, Aot 4 46 28 0 0. 2 il ik Y
E D T



Fim

BN W B TR O RE R B S YR L B B 35

B2 \BYERRORERHIE

Fig. 2 Defect on the sawed surface
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Fig. 3 Influence of wire speed on characteristies of surface defect
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