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Effect of Lubricant Addition in Terms of VVolume Fraction on
Fabrication of Cu/Sn Bonded Diamond Micro Blades
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Abstract

The effect of MoS, and graphite content on wear resistance and mechanical properties of Cu/Sn bonded
diamond micro blades was comparatively investigated in terms of volume and weight fraction. For the eval-
uation of endurance and cutting performance, instantaneous electric power consumption and cumulative wear
loss during cutting glass work piece at constant velocity were measured with the micro blades of the wide
range of lubricant content. The energy consumption of blades for glass cutting decreased with the content
of lubricants. Wear amount of blade in volume increased with the amount of lubricant addition. It was found
to be relevant to the decrease in flexural strength and hardness with the amount of lubricants. With the
same amount of lubricant content in volume fraction MoS, showed superiority in mechanical properties and
cutting performance than graphite while graphite could result in stronger effect on lowering electric con-
sumption during cutting work piece for the same weight percent fraction than MoS, because of lower density.

Keywords: Cutting performance, Diamond micro-blades, Graphite, Molybdenum disulfide, Lubricant
content

1. E ol 22 FFolTtE IR F &S 48 F

Utk oy wAste} Ay ddAd ¥H F skt

gololE = w2 AL g2 sty 7F 2R A FA-Q ‘dicing’ A olH, HE=A
CBN(cubic boron nitride)3t 4| B]F< 273 A ol ] - A3}, IR X3 wel FhkEs F
EGoh= A FTHAERE ARSE] stom ujg- T tplssh, IAEskE BEEA ThEEoke]
2 FUREA 7 Q7= 24U A% o] T23 SAE AP, o] FFoA A
st 53] 71418 A2 2 dvpe} e g8 210 AdFGA S} X G F4, 7P g
7k A EobllA Y] HES SR FUAHT o= gololR =g AP o] 5 323
= R o] 94T X7}t gioP. el &3t ofgt spAolth, MYA7YNA Cuol Sne ZAHA
H AE Sl vi=A 32 o 3d 7|9ES ¢ 2 AMGSte WEEA] #7)X] dARE thololzE &
S WaE 7EH ke S 98l =gsta goj=of IA FEAR AHEEHE ST MoS,E
o, A He| A7 A wAlst ol whet THH R et Edol= AgAldd SE€548S
ﬁﬁaﬂ%uﬂﬂ%ﬂJﬁEﬂJlﬁ7 Tof e 7]

&

ul e}, s

*Corresponding author. E-mail : songhee@kangwon.ac.kr AR EAol MAE=AE



53] 43 (2010) 41-45

B ATIHE AT AT v
2 $BHAS FG PR LS v
A5 rhwg e BFoEH A

AN HHo 2 sttt

2.1 ANEN=
B ApoNE Hololes Beol
=9} QeoR AN A% 49 2 B4
7HAe] gl oEdshe The S
FAHEY vigo 2 Cu®t Sn I l"%“,’:l'oﬂ
MoS, 2 # 19| Ao 2 Friste] AR
A Z};}Oj\:‘r Az FAHoZEZE FHE %E(mold)oﬂ
2t %4 T 680°C7HA9] ThtAad ¥
le stom, 7Aoo
1,960~2,940 Pa= s}t 2= o] #917]
z7] ¥ ¥, H, 7}3:7} 5% A N, EF7IEE
5/min® &4 2ol FFshaA 7F A4S X8
siith. o] $RE AWML 500°C7HA] 2
2yt & Ao =EAIA FES AA A
Aol Ax 2 FIAATE = 71AA E}\-lg,] =
Ae f18 28 1(a)2F Zo] bar FE|C] A|AE
A &stdct. d2 s 28-S ]?‘& = ]0}3‘: %
dol= Ao RE= F 10 &UfsE Aol A9
o] =717} 40~60 pme] TRoJoFEE=E conc. 50
(12.5 vol%) o2 FA3HA H7iste] Al=Fsiel o,
I Fele= 28 1(b)ell YERAIT AA AR
AHEE g - 2K (work piece) A/ HOZE FSHEO
g2 A2¥E borosilicate glass(BK7))S 7
1.9mm, 7F2e AlZ27F ZF2F 100 mmx 100 mme &
7hgste] ARE-SFA T

=
1:01
> o ri by &
ol & =
rr _XE o o o L R ot rfo

Table 1. Chemical composition of bond material
[unit: vol.%(wt.%)]

Bond Cu Sn Graphite MoS,
MA2 | 75.89(78) 24.11(22) = MBO = MV0
MBI |72.71(77.22) | 23.10(21.78)| 4.19(1) -
MB2 | 69.73(76.44) | 22.15(21.56)| 8.12(2) -
MB3 | 66.92(75.66) |21.27(21.34)| 11.81(3) -
MB4 | 64.29(74.88) |20.43(21.12)| 15.28(4) -
MBS5 | 61.80(74.10) | 19.64(20.90 | 18.56(5) -
MV1 |72.71(76.08 |23.10(21.46) - 4.19(2.46)
MV2 69.73(74.21) |22.15(20.93) - 8.12(4.86)
MV3 [66.92(72.40) |21.27(20.42) - 11.81(7.18)
MV4 |64.29(70.64) |20.43(19.93) - 15.28(9.43)
MVS5 | 61.80(68.93) | 19.64(19.44) - 18.56(11.63)

80mm

5mm 1]

Fig. 1. Geometries of specimen for mechanical tests (a)
and Micro-blade for dicing test (b).
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Fig. 3. Difference in fractography of sintered bond

0 5 10 5 20 materials with the addition of Graphite (a) and
MoS, (b) respectively.
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Fig. 2. Change in hardness (a) and flexural strength (b)
of bond materials with the addition of graphite or

MoS,.
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Fig. 5. Change in wear amount of micro-blades in
volume with glass cutting.
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Fig. 6. SEM photographs of micro-blade surface: (a), (b)
MAZ2, (c) before dicing test, (d) MB2 and (e) MV2
after cutting 24,795 mm®/cc of glass workpiece
respectively®.
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Fig. 7. Change in electric power consumption of micro-
blade with the number of cutting path during
dicing test where BK7 (JIS) glass workpiece was
used.
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