T LEI901) L6131 HE
Mokchae Konghak 1901} I §~13. 1991

&S 3

- VLR

Fracture Toughness of Wood Grown in Korea (II) *!
—Mode I Fracture of Hardwoods —

Jun Jae Lee™

- Kug Bo Shim *?

SUMMARY

Tests of notched specimens of ten hardwood species in the LR and LT systems were

conducted to investigate fracture toughness(K;c) and effective moduli of elasticity( MOE ).

K¢ values were examined in relation to MOR

., MOE | specific gravity of clear wood

specimens. It was found in both systems that there were significant relationship between K

and MOR | Ki¢ and specific gravity.

To predict the effective MOE  of notched specimen from MOE of clear wood, it was

analyzed by using equvalent cross-section method. In LR system, the observed values were

similar to the predicted values, but in LT system, both were not agreed as the ovserved

values were smaller. However, the results were shown that this method was avaliable to

predict the effective MOE. of notched specimens.
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Fig.l. Schematic diagram of bending

test specimens.
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Table 1. Bending properties of clear specimens.
, ) LT specimens LR specimens
Species M.C.  Sp.Gr. - —
o MOE MOR MOE MOR
( X 10%kg/cxf) {kg/cnf) (X 10%kg/cf } {kg/cnf)
Karae-namu 13.07 0.49 76.5(21.6)  867( 70)  112.0{(12.9) 904(194}
Bam-namu 14. 87 0.50 60.0(12. 8) 759{ 39) 54.40 5.9) 810( 69)
Or1-namu 13.66 0.351 94.5(10.4) 926( 771 73.9( 8.1} 850( 67)
Eum-namu 13.89 0.53 108.9(21.8) 1003(108) 97.2(14.0) 938( 72)
Sanbut-namu 13.85 0.54 118.6(16.5)  981(1021 106. 4( 2.4) 984( 80}
Salku-namu 11.86 0.57 114.2(22.3) 1048( 68} 110.8(11.6)  1118(108)
Korosoi-namu 13.98 0. 62 114.7{18. 3) 1176( 99) 120.5{ 9.2)  1186( 68)
Akkasi-namu 13.09 0. 65 85.8( 4.4) 1162(150) 95.4(15.5)  1215( 46)
Mulpure-namu  12.95 0. 66 92.6( 9. /) 1053( 59) 101.1(20.8)  1122(171)
Kalcham-namu  13.80 0.73 122.5 6) 1235( 44)  124.5(10.4) 1227( 47]
%( ) Standard Deviation
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Fig.2. Relationship between MOE and

MOR for clear wood specimens.
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Table 2. Critical stress intensity factor, Ky¢. values of cracked specimens.

LT specimens

LR specimens

Species ‘MOE KK«LT MOE K,.LR

(X10%kg/cnt) (X 10%kg/crf) (kg/cem™?)
Karae-namu 76.5(21.6) 294( 29) 112.0(12.9) 317(18)
Bam-namu 60.0(12.8) 16) 54.4( 5.9) 290(19)
Ori-namu 94.5(10. 4) 67(23) 73.9( 8.1) 317(21)
Eum-namu 108.9(21.0) 27) 97.2(14.0) 339(24)
Sanbut-namu 118.6(16.5) 328 19) 106. 4{ 2.4) 325(22)
Salku-namu 114.2(22.3) 325(29) 110.8(11.6) 347(28)
Korosoi-namu 114.7(18.3) 346(38) 120.5( 9.2) 415(53)
Akkasi-namu 85.8( 4.4) 320(14) 95.4(15.5) 367(19)
Mulpure-namu 92.6( 9.7) 344(28) 101.1(20.8) 342(26)
Kaicham-namu 122.5( 5.6) 387(30) 124.5(10.4) 403(17)
*( ) Standard Deviation
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Table 3. Effective stiffness ratio of cracked specimens to clear specimens.

LT specimens

LR specimens

Species Kesp Kexp/Kea Kesp Kexy/Kea
Karae-namu 0. 351 0. 880 0. 286 0.782
Bam-namu 0. 261 0.654 0. 356 0.974
Ori-namu 0. 225 0. 565 0. 403 1.102
Eum-namu 0.235 0. 589 0. 355 0.971
Sanbut-namu 0.248 0.622 0. 342 0.936
Salku-namu 0.229 0.574 0.321 0.877
Korosoi-namu 0. 286 0.718 0.314 0. 858
Akkasi-namu 0.321 0. 802 0. 350 0.956
Mulpure-namu 0. 339 0. 849 0.311 0. 850
Kalcham-namu 0. 260 0. 652 0. 326 0. 890
Note ! key, : observed values by experiments
kea :calculated values by equivalent cross-section method.(k.,;=0. 366).
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