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Fig.1 Schematic of multi-wires sawing
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Fig.2 Structural schematic of multi-strands wire

S RLE N B D) X R, 55N 22 26 A B (L
3), 2R D) H X a2 T MR O X
P DXk T LA A7 AR 22 IR, A 4 PR, O LBRE
Rl 52 FORE — K, AT DLER I 4 2 IRk 46 ol AT
IR IE A3 oINS IE TN G S R 7IE AT s
AT T DD R R R 0 i

B3 g R AR D1 s i B

Fig.3 Schematic of free abrasive wire sawing
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Fig.4 Schematic of multi-strands wire sawing
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Table1 Experimental conditions

£ )1 iZEE 08

B E 454 0.25 mm/min 0.375 mm/min ,

YUl 0.5 mm/min ZEHE N 2 m/s, 5KE I N 0.15 MPa,
D) EI I 3] 24 30 min
BELFE 435 0 0.375 mm/min 0. 5 mm/min ,
5241

MR 2 m/s, KBTI 0.15 MPa, V) i
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Table 2 Slicing efficiency of multi-strands

wire and steel wire

_ ) man
W - ) Wi
UEE &Y UEE &Y
(mme+ min~") Hor /%
(mme min_l) (mm min_l)

0.25 0.237 0.222 6.76
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0.5 0.296 0.263 12.55
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Fig.7 Surface roughness of workpiece
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Table 3 Kerf loss of multi-strands wire and steel wire

bRk % I 2 D)4k A 22 2 D)4
(mme min ") B B/ um i B/ wm
0.25 345.68 325.93
0.375 349.38 333.33
0.5 43.21 328.40

* 100 pm
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Fig. 10 Kerf loss and profile by multi-strands

wire sawing( unit: pm)
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Fig. 11 Kerf loss and profile by steel

wire sawing( unit; pm)
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Experimental study of free abrasive wire sawing for multi-strands wire

Wang Jinsheng, Yao Chunyan, Peng Wei, Jin Xin, Chen Shijie
( Key Laboratory of Mechanical Manufacture and Automation, Ministry of Education,
Zhejiang University of Technology, Hangzhou 310032, China)

[ Abstract| Grains in the sluiry enter into cutting area by steel wire with a certain speed and remove the
workpiece material in the free abrasive wire sawing. Multi-strands wire is made by metal wires and has many
grooves in the surface compared with steel wire. Therefore it can carry more grains into cutting area and improve the
slicing efficiency. In this paper, optical glass K9 were cut by multi-strands wire (b0.25 mm) and steel wire
(40.25 mm). The results show that multistrands wire is better than steel wire in slicing efficiency and surface
roughness, but the kerf loss is wider than steel wire under the same process conditions.

[ Key words| wire saw; free abrasive machining; slicing efficiency
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