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Effect of Disk Maerid on the Performance of Cermet Tipped Circular Saw

Jae-Woo Lee(Mech. Eng. Dept., Doowon Techanical College)

ABSTRACT

It is a feature of primary importance for a backing maerial for circular saw blades having teeth which are tipped
with cermet, that the geel has not a too high hardenability in order that the backing material shall not be completely
hardened through brazing, welding or grinding, €c. in connection with the finishing operation in the manufacturing
of circular saw blade. It is believed that V-(2Mo+W) added seel from this point of view had beg conditions. Usng
V-(2Mo+W) added backing geel, the tool failure can be effectively prevented due to superior damping performance.
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Table 1 Chemical compositions of disk materials

! . 2Mo
C S |Mn| P S | Ni \% Cr
+W
STC5-A 0.85|0.32| 040| 0.02| 0.02
STS51-A | 0.80|0.30| 040/ 0.02| 0.02| 1.50| - 0.30
STS5-A 0.82/0.31/041/0.02/0.02| 1.12| - 0.30
STC5B 0.84|0.33|042|0.02| 0.01
STS51-B |0.81]0.34|0.39/0.02| 0.01| 1.52| - 0.34
STS5-B 0.81/0.32/042/0.02/ 0.02| 1.09| - 0.31
STS51-C | 0.82{0.33/042{0.02|0.02| 1.64| - 0.38
STS5-C 0.83/0.34/041/0.02/0.01| 1.16| - 0.33
V added |0.80{0.31|0.38/0.02| 0.02|0.37| 0.24
V-Cr added | 0.80|0.31|0.38/ 0.02| 0.02| 0.35| 0.24 | 0.48
V-(2Mo+W)
0.80|0.31|0.38/0.02| 0.02 | 0.36 | 0.24 - 10
added

Table 2 Condition of heat treatment of dik materias

Quenching Tempering
400, 500, 600, 650,
STC5-A 800, 880, 950, 1020
700
STS51-A 800, 880, 950 400, 500, 600
400, 500, 600, 650,
STS5-A 800, 880, 950
700
400, 500, 600, 650,
STC5-B 800, 880, 950, 1020 200
400, 500, 600, 650,
STS51-B | 800, 880, 950, 1020 200
400, 500, 600, 650,
STS5-B 800, 880, 950, 1020 60
400, 500, 600, 650,
STS51-C | 800, 880, 950, 1020 200
400, 500, 600, 650,
STS5-C 800, 880, 950, 1020 200
400, 500, 600, 650,
V added 800, 880, 950
700
V-Cr added 800, 880, 950 400, 500, 600
V-(2MorW) 800, 880, 950, 1020 400, 500, 600
added : : : : :
0.3mm
, 100N -1200N
170mm )
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(a) Dik material : STG-A (b) STSS1-B

(c) Disk materia : STS5-C (d) V added

(e) Disk material : V-Cr added (f) V-(2Mo+W) added
Fig. 1 Effect of the quenching and tempering
temperatures on hardness of disk materials

(@) Dik materid : V added



(b) Disk material : V-Cr added

(d) Dik materia : V added

(c) Dik materia : V-(2Mo+W) added
Fig. 2 Microdructures after both quenching and
tempering treatment of various disk materials

3.2
Fig. 3 100N - 1200N (e) Dik maerid : V-Cr added
V-(2Mo+W)
V-(2Mo+W)
, V-Cr v
V-(2Mo+W)

, STC5, STS51 STSS

(f) Dik material : V-(2Mo+W) added
Fig. 3 Relation between damping performance and load

applied on disk
3.3
(@) Dik material : STGs-A
Table 3 HRC 44
20m
V-(2Mo+W)
1 , V-Cr Y ,
STS51, STS5, STCS
V-(2Mo+W)
Ra 0.5pum )
(b) Dik material : STSS1-B \V-Cr Vv , STS51, STS5, STC5
Fig. 4 \% , V-Cr
V-(2Mo+W)
SM45C 20m
. V-(2Mo+W)
, V-Cr

(c) Dik materia : STH-C
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, STSh1, STS5, STCS

Table 3 Number of fractured cermet tips and roughness
of cutted surface after 20m cutting

roughness
hardness number of | of machined
(HRC) fractured tip surface

(Ra pm)
STC5-A 44 18 34
STS51-A 44 12 2.8
STS5-A 44 9 2.2
STC5B 44 17 33
STS51-B 44 12 2.7
STS5-B 44 10 2.3
STS51-C 44 13 2.6
STS5-C 44 9 24
V added 44 5 10
V-Cr added 44 3 0.8

V-(2Mo+W)
44 1 05
added

(@) Dik material : STGs-A

(b) Dik material : STSS1-B

(c) Dik materia : STH-C

(d) Dik material : V added
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(e) Dik materia : V-Cr added

(f) Disk materia : \- (2M+W added
Fig. 4 Typical wear patterns of cermet tools in the case
of using different disk material
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