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Hiroya HavasHr and Masashi Ooura : Deformation of cell wall in failure
wood IIT Slip plane occurance associated with stress level

Summary

A slip plane was a first change of mechanical faiulre in wood with compression
stress. The relationship between occurrence of a slip plane and stress would give
fundamental informations on the failure process of wood. In this article, it was
discusseed the relationship between the type, the position, number of a slip plane
and stress.

It was used a polarized microscope to detect slip planes of SUGI wood
(Cryptomeria japonica) and the obtained results may be summarized as follows.

1. In the elastic range of wood, a compression stress produced slip planes more
frequent in early wood than in late wood. In the plastic range, a compression stress
produced slip planes more frequent in late wood than in early wood.

2. At early wood in tangential section and late wood in radial section, a slip
plane was produced at the tracheid walls contact with a ray in elastic range. But in
plastic range, a slip plane was produced at tracheid walls in contact with a ray and
out of contact with a ray.

3. A slip plane of late wood tracheid was produced more frequent in tangential
section than in radial section.

4. A slip plane of single wall type was produced at lower stress level then a slip
plane of double wall type.

5. At same stress level, the location and the number of a slip plane varied with
a section and a position in one growth ring.
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Fig. 1. Shape and dimensions of
compression test specimen

(Dimension in mm)
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Fig. 2 i& BT 5 £ OISR 5 Stress level to breaking stress
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plane D% Fig. 3 iR L, BMEROK
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@ Slip plane 8Dt % Fig. 4 IR L 7,

MU EDOKERD 51X, Slip plane i, B
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102 2 * .

Number of slip planes per mm of tracheid wall

Fig. 2. Relationship of number of slip planes to
compression stress of SUGI wood in tan-
gential and radial section

Legend ; O : Early wood in tangential section
@ : Late wood in tangential section
A : Early wood in radial section
A : Late wood in radial section
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Legend : Slip plane ratio Legend :

_ number of slip planes at early wood tracheid . Early wood in tangential section

" number of slip planes at late wood tracheid

. Late wood in tangential section
. Early wood in radial section

» D> @O

O : Tangential section
@ : Radial section

. Late wood in radial section
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ENBIENTEDHLN TS, 349 HEHBICET 2 (REERE L 2 OMMOKGEER £ U7z Slip plane
¥ % Fig.5 /R L 72, Slip plane (3 £RFEFEBRIC D W TG, YHROWEICHS 3" L b CEHER &%
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4 U7z Slip plane Dt %2R %, Table 1 K/RL 72, BIBRTED30% TidiXiX100% D Slip plane H3H
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Fig. 5. Slip planes of tracheid wall in con-

tact with a ray and out of contact
with a ray in early and late wood
Legend :
O : Slip planes of tracheid wall in contact
with a ray in tagential section
@ : Slip planes of tracheid wall out of con-
tact with a ray in tangential section
A : Slip planes of tracheid wall in contact
with a ray in radial section

A : Slip planes of tracheid wall out of con-

tact with a ray in radial section
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plane VSIRBTHREMRICHEEL 7 (ROEEEICHAEL T
WBDT, MHyHEET % £ TIIEHEMRICEL
7AREEREIZ L D% D Slipplane #4£U % &
EE SR

YHEWE CRE SN 2 EMHOREER L&
FLAE LA L, FEICIZH  OFEFREFL
EHELTH D, MEOEREELLHEND L
B ThH D, —ABMEROBEERE TIZEEFL
BOBEF2RWIRETH D, SEED
—EFFY D 1~ 2@ Lide < g uiiinas
THb, REEOERE L EMEH 1~ 3 umbt
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Table 1. Slip plane ratio of tracheid wall

Tangential section

Stress Radial section

level Early Transition Late Early Late

wood wood wood wood wood
0.30 1.00 1.00 1.00 1.00 0.92
0.45 0.54 1.00 1.00 0.97 0.65
0.70 0.61 1.00 1.00 0.95 0.89
0.85 0.71 1.00 0.59 0.85 0.51
1.00 0.50 0.78 0.79 0.74 0.66

Slip plane ratio=1un

ber of Slip planes of tracheid in contact with a ray

number of Slip planes of whole tracheid wall
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A : late wood

A : transition wood
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