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Simulation of Temperature Field for Bulk Metallic Glass in
Micro-scale Grinding
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Abstract; The orthogonal cutting model of single grain and constitutive equation of glass metal
are established, and the micro grinding temperature field of bulk metallic glass is simulated using
the finite element simulation system. The grinding temperature of bulk metallic glass and the
temperature change trend in micro grinding process are acquired, and then the relationship between
the grinding temperature and the glass transition temperature of bulk metallic glass is observed.
Consequently, the simulation of the grinding temperature of the bulk glass metal can effectively
predict the crystallizing procedure of the grinding surface. With various micro grinding
parameters, the temperature variation trend of the grinding zone of bulk metallic glass is observed.
The simulation results show that the highest grinding temperature of bulk metallic glass occurs in
the contact area between the abrasive rake surface and the grinding chips, i. e. the secondary
deformation zone.
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Fig. 1 Geometric model of actual cutting edge of
single grain
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Fig. 2 Simulation geometric model of single abrasive
grain
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Table 1 Properties of Zr-based bulk metallic glass Zr., Cu,, NigAl,
PERE y¢IE Hf PERE YCIE Hf
HHE p 6125 kg/m’ AR 0.36
FMERE E 96. 0 GPa A AL FEEL n ~0
JE AR o 1.8 GPa B (I G A 9) 77
W ERFr RN T o, 1900 MPa iR 2 %
W o, 40 ~55 MPa-m"? R « 4 W/(m-K)
JIZ B . ARYE Gao 48 1 Ay AR # OC RAFE AL o=Ks"e". (3)

A S R BRI S T R AT Ry

% = 2fexp( - a{\}zf' jsinh (;T(;,)exp( - if;) .
(1)
Forb o f IR FAREIIAR s o LA 2R B, BUE T [

1 ~25v " A RBEER IR v e — AN T T
YA AT AG™ N Tk AR BRI Y U0 fE; 12
FIEFARF 7 M B YN J) k& Boltzmann F%X ;
TRUIHREE. B n =1/(0y*/0T) , BRE—A
SR GN IR NS IEE R AN S NS SR NGAY R 1] < (1N
R, PO N AR BRI AR SR R AL
[ 14 DG 28 2 7 A B U107 10 DG B

H1 T BMG #2832 SR SE By U1 AR JE A1 5 )
WHET. Lee 5517 7EHIA ( Cug Zr3,Ti g ) g, 95 Tag, o5 IF
A i A ORI I SR S K R A Gy
Coulomb — Mohr #EN] , -4 4 b X FARTE 1 F
FEAE B BT O)AF 77 A SO A R gE AT T KL,
Coulomb — Mohr i W 2 4 75 41 5T H AT A 5/ 1)
oo b, BTN ) A BRI U,
YN L R BB AL FE AR A BT

7l +po, =7,. (2)
Horbopw MR N BRI R R o, IR RN ST 5 7,
N JE IR BT YT 7.

BT TS A Ao VA VRO DX i) 114 458 v 1L 3
AR AL AR ZEAT T, A i < A4 778 3 A AR
FEB m T 1, AR A WU R BN B
I 7258 3 24 1 R T AR 5 A S, AT | g A ek
RN AR A AN m BT 1 R AR i
TLAACIR A, 286 HE B 17 726 S R A 1 P ok 1. B
A AR R BRAR 5 4 B I R R AR AT
RAE AR RIAR A W 2 ) AR i S Ve R 7 Tl
(| R o e SR iR P A D e VAR RO B
JEE 728 N S R ARAEURE, AR RIS —
SEI, HAEASE R T Ha(3) #oR ™.

— AR OL T 4R A A SRR AR A7 2R
REAL, B n =0.

2 iEACRE 2

2.1 ERIZEREXHLS

TE—IJuUlil & b, 18I Tl 1 2 5
FOTH AR J5 D05 AR A BE A5 T
Ao R (Y PR A7 A /N TR, >4 i 0 T
BEAEAT YT, /N 100 R B0 3% A7 40 4
FIBFRL , DRI PR 1)t 7 114 il B2 37 70 A1 -5 U0 1) A0
HIA BT AR, A a3 fr . S8 XA 455 78 B
DX, 5 AR X A AR A e A BB R AR I £ [
S5 PERL A RIS D T AT EE AR, DR abe LR R B
DX L e P DX A

ARYE TR n] R0 A A B VAR ) B IX
NI IX, U 55 JE R 57T A AT D 18T A 42 Sk
DX R e AR X, BB AR/ NP T -5 0 T T A 4
fih X Ry 2 = AR X, AN 3 .

B3 BHZEEEXNRS
Fig. 3 Division of grinding deformation zone
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Fig. 4 Effect of spindle speed on temperature in
secondary deformation zone
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Fig. 5 Effect of grinding depth on temperature in
secondary deformation zone
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Fig. 6 Change of grinding temperature field wih grinding time (d, =2 ym, n=6 x10* r/min)
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Fig. 7 Change of grinding temperature field with grinding time (d, =8 um, n=6 x10* r/min)
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