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Study on the Fracture Toughness of Wood
Grown in Korea(D) *
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Jun Jae Lee *?

SUMMARY

The fracture toughness of two species, Pinus rigida MILL and Pinus koraiensis S. et Z. grown
in Korea, was investigated by means of single edge notch beam specimen for the six principal
systems of crack propagation in wood. The values of the fracture toughness for the LR and the
LT systems (KICLR and KiCLT) were found to be similar to each other and about 8 times greater
than those for the other systems (KICRL, KicTL and KiCTR) in both species. The results indicate
that the characteristics of fracture toughness in three principal directions of wood (L, R, T direc-
tion) are quite different from those of bending strength for the responsible direction.

To predict KIC value based on the variation of specific gravity, the experimental values of
KiCLT and KiCTL were compared to the predicted values by published relationship between

KiC and specific gravity, However, there were 10 to 25% differences between the former and the
latter.

.M 8 SRkl PR S AEYEE o188t ¥

dof RBURZA dolAls BAMEY B4

Fde tiFEYRe nEH vEo] AFEFEY vHeh Ales hAlE A2 BEAsd g At
APEFHYo) s FIET e YE AL HA a4 glvh oleigh Ao wrEol I
e m = gdol Aol gig ALt ¥ oMk AlE7lA e YELQ] ELE Folm, o
vt e Bae ol &EES Eole =Y BF grbeko] Foishe bHAel A& ol8E AT
Zolgka & 4 Ach & AF7A 1 o|§m7t v At #Hosell sl An vk, G, FelAME

* 1 §52% 1989%E 8H 2H, Received August 2, 1989
B oo 1088 E ARG Sl o] 2gte] FEUS.
K2, M SAEES MEHACE College of Agriculture, Seoul National University, Suwon 441744, Korea



W | B S) Bl WY PR - -] BOERe] IRENE -

71

oju} o]2g AAEE o)&3te o HYUHREL
Makel] st eny, 1 o224 Waferboard, Flake-
board, LVL, LVB&<¢] A &o] ATE AU
Zu, 24 ol 88 BEFAREE 2 T

/ xP\, AT vﬂo]rzer_ /10} tﬂ—sko]u( 315.* l—aokq“ 2]
el Pyt Ase
HE ETh wheba, og
Aol wigh mrt

12 4A g el

éﬁ?ﬂﬁﬁFﬁEéﬁﬂ?Mﬂk
dae Frade Aol de

ge Ay EEHol g

ool ohivhd] & ag
o] obd 4 glul.

o] glolre] FEe uigr gl ot
Porter(1964)49l] 2l3le] A8 AlgE ol% we o
7 EkedA o, 2AE AmoluHdABEA

dae] ddw gl wet Figlol vehd wheh oo

67bale] PR aHeR REE o5 #E

—= I 3] lelale guiedte] gl s

Aok 2 AVIEARg FE w21 Qg

o g 2l 4= (critical stress intensity factor, Ki) &

Zajel e AgAddad AdAgelxn gtk 0
gl 2Erlkalel Ak 91t EThe Ao B

g YFE R B0 A 'i;i'“}l\l’zf-'? ;

2.3 Arzlolch, whehal, Bolqte] Al

wio £ R RAIIA, oH

A ore AR

soff tébe] -2
Ehed, U EG o 83

1 L
f21 ] t\)} 7} ‘LL/{Lr'

(R ey

2.1, SAREE

27 30cm, 2ol 3m9 & 71ekauS- (Pinus rigida
Mill) 9} #HFE (Pinus koraiensis S.et z) 9% 27
2AHE FAYFR R AMEEETH ol ¥FoR
BE] 7he A7 RFEA YRE B
Tl sem B 3em} WAE AN F, olF WAE
60 “Col HEHNM oF 42t Uz FFEE

10% 4% Azxsgc. o

=gt &1 uojAdar

L L
A A
e
—"-‘—- P
> T = >
T
R
LR LT
R R
A A
> T = >
L RL T RT L
T T
N A
/’1'—-_- ,”,p-.-—..
> R ~ —
TL R TR L
Fig. 1. The six principal systems of crack pro-

pagation for wood. L-longitudinal
direction, R-radial direction, T-tangenti-
al direction. The first letter designated
normal direction to the crack plane
and the second letter designated the
direction of crack propagation,
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Table 1. Basic properties of two experimental species.

Species Sp. Gr.* M.C. Type of MOR MOE
(%) System** (kg/em?) (x10° kgfem?)

Pinus rigida 0.52 8.0 LR 596 61.5
MILL (+0.04) (x0.7) LT 620 67.0
RT - -
RL 61.5 6.1

TR - -
TL 294 29
Pinus koraiensis 0.44 94 LT 470 57.3
S.etZ. (0.04) (£1.3) LR 510 63.1
RT - -
RL 269 2.5

TR — -

TL 27.7 2.1

* Spacific gravity based on oven-dry weight and air-dry volume.

** See Fig. |,
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Table 2. Experimental results for the six principal systems of crack propagation.
Species Type of No. of Critical stress intensity factor
System* specimens Kic (kg/cm?®Vem)

Pinus rigida LR 6 282.0
MILL LT 11 267.3
RL 8 36.4
RT 6 313
TL & 354
TR 8 343
Pinus koraiensis LR 2335
S.etZ. LT 2370
RL 7 329

RT - -
TL 6 26.9

TR - -

* See Fig. 1.
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Fig. 3. Relationship between bending strength
and K, in TL system.
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Table 3. Comparison of KIC values observed and calculated by specific gravity.
Speci Type of Kic (kg/em* /em) Ratio of KIC
ecies
P System Obs. Cal*  Cal**  Obs/Cal*  Obs,/Cal**
Pinus LT 267.3 2136 - 0.80 -
rigida
MILL TL 354 378 41.5 1.07 1.17
Pinus LT 237.0 173.3 0.73 -
koraiensis
S.etZ. TL 269 30.1 337 1.12 1.25
*  Values calculated by eq. (3).
** Values calculated by eq. (4).
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