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Influence of Stress Ratio and WC Grain Size on Fatigue Crack Growth
Characteristics of WC-Co Cemented Carbides
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In order to study the influence of stress ratio and WC grain size, the characteristics of fatigue crack growth were
investigated in WC-22wt.%Co cemented carbides with two different grain sizes of 3 and 6,m. Fatigue crack growth
tests were carried out over a wide range of fatigue crack growth rate covering the threshold stress intensity factor
range AKi. The fatigue tests were conducted at 10Hz and two stress ratios R = 0.1 and 0.5 in laboratory air at room
temperature using the 3-point bending specimens. It was found that the crack growth rate da/dN against the stress
intensity factor range AK depended on stress ratio R. The crack growth rate plotted in terms of the effective stress
intensity factor range AKey (after allowing for crack closure) still exhibited the effect of microstructure.
Fractographic examination revealed brittle fracture at R = 0.1 and ductile fracture at R = 0.5 in Co binder phase. The
amount of Co phase transformation was closely related to the fatigue crack growth characteristics.
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Table I . Mechanical properties.

Code | f(wt.%) | d(um) | Mum)| E(GPa) | o;(MPa)
22Co3 22 3 0.99 490 3136
22Cob 22 6 1.97 480 2352

f:Cocontent d:WCgrainsize A:Mean free path of Co
E : Young’s modulus  o;: Bending strength
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Fig. 1. Shape and dimensions of specimen.
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Fig. 2. Relationship between crack growth rate and
stress intensity factor range of 22Co3 materials.
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Fig. 3. Relationship between crack growth rate and
stress intensity factor range of 22Co6 materials.
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Fig. 7. Scanning electron micrographs of fatigue fracture surfaces of 22Co3 materials (A : Cleavage , B : Dimple ).
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RAVNZWEE | F7- WC RIEAKREWNZEL L BHE
HARAD SNz, TOZ EiE, Fig 11, 12 TR L72#EY
SBIETO Co HEEA N =X hb w, w*& WCHIE, A
DREFAERNTZERTHD, HIC3RMRO 25
JEARE LM T Co HERBIZRIKETSZ L
AHMEIORTERETHS. DELD, WC-Co BHEAE
O EEERICH LT, BAHETH S Co MADMHEZE
BEENS AABEAEZ THD, I Co HOMEZEREIC
HE LS, ) EFEEZRECONFNRE, 2 7
T 20— VTR E & UAHZERERF O IR 1= B S i
XZUBAC, (3) MR LI T WC KL /Co tHOMEE.
B, BXU @) Co MO XZLERIEN, & E DM
BAERIC & - Ty ZERFFEVIRE SN D Z L H'b
Motz FRC, APPSR LR TR Z 2 MHE
BEEAVHEEER A IR TS LIICEDIDT, A&
ERFRO/NX KL, Co MAEREANINIT 5 Z & HHE
HIBODTEEL LI bhroTe,
BELIZINET, WC-Co ABDREIT & HERRHE
ZxT 5 Co DEHE, ISk, WC KiEDO#E %, Co
HEBEIcEEH Lo —EOMR AT >T&E . LaLl,
INEDREBERHZLNIZE, WC-Co BHASHDKR
VRS RYEI R LR £, BERERHCRAE T SEREIIO
W P12k 5T Co MDOHEREEAWTEVIEL S
TEMBBETEBZDT, TNHEDFIZDVTIESHOM
SEEREIC LW,
4 ¥
ARFZE T, CoB% 22wt.% 12, WC Kif¥% 3um & 6
pm 1% 2 72 WC-Co BREAEIZ DWW T X RERER &
o, 18 2SR I RIZTIS Nt KO WC K
BOYEERE D WC16, 25wt%Co # (WC3um)
EOWTE LN L R L, BET LA DIT ISR
EELDD,
(1) 9% = ZLE RV 2 I35AE IS T OB
L, IR EVEER— AK ST 5 da/dN 13K Z

il

{50, F-WCHRENIKREVZEKRES KT,

() AR = LRSI X UFMAOER R L
T % da/dN-AKes DBR7Z T CITEICHHTE Ao 7.

(3) WC-Co ABHEA & D % HRFEIE WC RIEIZIRAF
L, XZLERIZ Co HOMZERREAVIERICBERLT
WBZ EMbhrot, FiD, Co HERBOEAWTEH
SeIMOFAME T TO N FHREISS CTRED, WC K
BRITIRIE L 7= Co MODE X2k - T LR S
FRENTOE I EARELEPITE T2,

BRIC, AR EERTSIZH720, MBZREELT
WEEWERY Y - T a L OFT RS AICHEERL
E
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