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Table 1 Parameters for hot pressing

Type Temperature/ ‘C Pressure/ M Pa Keeping time/ s

A 900 25 80

B 870 25 80
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Table 2 Conditions for cutting concrete

Factors Work condition
Forward speed/ (¢cm*min™ ') 90
Backward speed/ (cm*min™ ') 900
Cutting depth per turn/ mm 1.8
Diameter of saw blade/ mm 350
Peripheral speed of saw blade/ (m®s™ ") 35
Coolant Water
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Table 3 Results of transverse rupture strength

T TRS: %/ MEs Improvement of Oy, after diamond
Sample1l  Sample2  Sample3  Average coated with titanium/ %
i, Segmmenes witon Samend 902 896 889 896
X, Besments with onvosted diomend 760 715 731 735 3.2
K, Sementewith Toosead damomd 778 745 743 759
B, Semects withunt Hinmand 943 976 925 948
B, Segmvents with uncoated dismond 754 759 766 760 4.1
B, Segments with Trooated diamond 793 788 793 791
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Fig. 1 Distribution of metal/ diamond composite
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Fig. 2 Photograph of diffusion between

titanium plate and copper pow ders
(Temp= 800 C, p= 18 MPa, Time= 120s)
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Fig.3 Fractographs of samples for TRS

(a) —Co based segment, uncoated diamond; (b) —Co based segment, Tr coated diamond;

(¢) —Cu Sn based segment, uncoated diamond; (d) —CuSn based segment, Trcoated diamond
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Fig. 4 Composition of diamond surface and fellout pits

(a) —Surface of Tt coated diamond; (b) —Fellout pit of Trcoated diamond;

(¢) —Surface of uncoated diamond; (d) —FelFout pit of uncoated diamond
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Table 4 Cutting results of different saw blades

Diamond type Segment height before cutting* / mm

Segment height after cutting/ mm

Area cutting/ m®  Life/ (m?*mm™ ")

A, Uncoated 6.21
A, Coated with T1i 6.13
B, Uncoated 6.34
B, Coated with T1i 6. 15

4.09 0. 423 0.200
4. 64 0.437 0.293
4.59 0. 444 0.254
4.70 0.442 0. 305

* Heights are calculated from the mass of segments
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Table 5 Strength change of diamond after

hot pressing

Strength/ N
oy A B
Uncoated Coated with Ti  Uncoated Coated with Ti
25 130 141 130 141
750 127 140 127 141
850 120 138 115 136
900 112 135 108 135
950 101 130 98 125
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Fig. 5 Working situation of diamond in

Co based segment
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Effect of Ti coated on diamond surface on

properties of diamond saw blade
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[ Abstract] The effects of Ttcoated on diamond surface on transverse rupture strength( TRS) of Co based and Cu-Sn based samples

and the cutting performance of saw blades were investigated. The results show that the TRS increases when using T coated diamond

and that the tool lives of Co based and Cu-Sn based saw blade with Tt coated diamond were 47. 0% and 20. 1% longer than that of

those with uncoated diamond, respectively. Scanning electron microscopy( SEM) photographs confirm that a metallurgical bonding

layer exists when diamond is coated with titanium, which improves the bonding strength between diamond and matrix and impedes

aggressive chemistry reaction between them.

[ Key words] Trcoated diamond; tool life; cutting efficiency
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