BREW# (Bull. Fac. Agric, Tottori Univ.) 36 54~61 (1984)

K DORES R R IE T HEE B DB

TEEF A" » R A
FEF0 58 4F 7 B 30 HZAT

The Effect of Glue Lines on Fracture of Wood Specimens,
in Tensile Tests Perpendicular to the Grain*

Tomoyasu SAKUNO** and Hikaru SASAKI***

We investigated the relationship between the point and frequency of failure and the
tensile strength of specimens at these points of failure, in both glued and non-glued woods.
Tensile tests were performed perpendicular to the grain. Test specimens included solid
pieces of wood (Agathis alba) and glued wood in which the radial surfaces had been glued
with five different type of adhesives. The tensile strength of these specimens was tested
in a tangential direction, both under normal conditions and following heat treatments. The
results from these experiments are summarized as follows :

1) Failures among the glued wood specimens were concentrated in and around the glue
line. This tendency was most pronounced in heat treated specimens. In the case of the non
-glued wood specimens, failures occurred within the parallel area of the specimens.

2) The tensile strength of wood specimens under nomal conditions in the area where
failure occurred around the glue line was higher than in those other areas which failed.
From this it is apparent that the lowest tensile strength level around the glue line in higher
than that of the adherent.

3) In the case of glued and heat treated wood specimens, the tensile strength in the area
where failure occurred around the glue line was equal to or less than that of other areas
which failed. These results indicate that the tensile strength around the glue line decreases
following heating until its lowest level is about the same as or less than that of the
adherent. The tensile strength of specimens glued with PV Ac was highest, followed by UF
and RF, in decreasing order.
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Table 1 Adhesives using this experiment

Type of adhesives Abbreviation Commercial name
Urea resin UF Oshika resin No. 105
Resorcinol resin RF Dianol No. 33
Polyvinyl acetate emulsion PVAc Bond CH-18
Epoxy resin (I) EP-0 Araldite CY-230
Epoxy resin (II) EP-60

Araldite CY-230 (100 parts)
+

Polysulfide (60 parts)




56 TESFRER « ok KA

40F

S0t : M Ep-0
=
Q
g 5l
% 5
& ﬂ 20

ot A S

0 3 6 9 12 15 :
Distance from center of specimen (mm) % 2
;’.; oL r.lﬂ'ﬂ mr‘nTHH n [1 1

Fig. 2 The point and frequency of failure in non- =

glued wood specimens under nomal

condition F
. . . N 40k Ep-60
: Point of failure over 15mm
20 +
0 UF
’
7
I e Ll dlemll mm naf
4((1) — 0 3 6 9 12 15
Distance from center of specimen {mm)
] Fig. 4 The point and frequency of failure in glued
20 L RF wood specimens under nomal condition
3 [ZZ72 . Point of failure over 15mm
5
= e
%’ I_H_ﬂl n [-h_ﬂ TH o720 % DIE T N TETES D2, 5~15mmD R TH
g ool nillh m % BLTBD, ZOBTI7.5~8.0m3 & U'13.0~13.5m
TR DEETHEL T3,
0F
PVAc .
E 40
20 |- = o o
2 el
=~ 0o~ 0 o ¢
8 3().CP o)
5 0 °
—
oLWn mmmdhnMHlmall @ 20!
0 ‘3 6 9 12 15 g
(3}
Distance from center of specimen (mm) & OT N i . . .
0 3 6 9 12 15
Fig. 3 The point and frequency of failure in glued Distance from center of specimen (mm)
wood specimens under nomal condition . 1 . h
7777 * Point of failure over 15mm Fig. 5 The tensile strength of specimens at these

points of failure in non-glued wood under
nomal condition



A OBEFRBEECRIFTEERORE 57

BERB A IO\ TIZUF, RF, PVAcO#4 % Fig. 3
R, WTNOEBEFREAVIZEE L IZIZE CEA
BRL, BEBIGEVLES (0~0.5m) T OBIED
£U7%, Thbb, TOFERIUF: 2%, RF:30%,
PVAc: 42% L & < 1o T %o F ODFATE S CHEEE
L72bDOEERVTRBOBEHTH D, FATHFLL
NTOBIED 8 ~10%TH - 12, EP— 0 RUEP—600D15

UF
0wk TOO
: O
Q
5.0 ©
of Lt O e}
O
- O 0]
J\,
OII [ 1 1 1 1
~ RF
2 .
= OF i
i~
=
ﬁ?{% &%OOO o]
%30- O
5 1
[
OIL 3 i 1 1 J
PVAc
40 o
O 0]
O @] é
30+ O 00O
0]

<>
w
(=23
©o
—
oo
—_
W

Distance from center of specimen (mm)

Fig. 6 The tenile strength of specimens at these

points of failure in glued wood under
nomal condition

&b Fig 4R & 5 WRIROMER T, S5 B E Dk
BENZN3I8Y%, BBEBETH -7,

1. 2 FEEEFTLSIERES

Fig. Siz #M 053R4 & % B EFRE IR T. 858D
REFESUBERZOVFIEL TNZThORE, RIE
EOMEAZRL 2, WTNOBEERIC BT bR
EiZ% <, BE EREOENR L K EWIBETL0ke/af T
BHotz, Licho CHUEEERT L 5RES L OFC—ED
EFEERS S o7z,

BERE R DWW TIXUF, RF, PVAcO#4 %Fig. 6
R, WTFROBE S BEERT & 55RES L oM
—EOERIZRD 50§, F e ZIEREOERERL
7o BEEHEEOS CEEBMETED YT Y * 23 HEK
K E WD, 5IRIE S OFEEILIE & A £ 30~40ke/ o' D &I
FHTH-o72,

EP— 0 R UEP—60i1z D\ T 1 Fig. TIasRd 28, Rk D
[ERRDMER T H o 72, BEE B L TOMRBEHEEHPVACL
EHRIZ50%T < 12 LI2EP—600DE4 b B ic EE & iE ik

O BNL 5T,
Ep-0
40
O
X @ © o
O o®
S 30Ff
E O o @
g 4
=] OI (- L 1 1 1 )
&
£ Ep-60
2 40f
z o Co
=
@) @)
30}
O
4
OI | - 1 ] i I )
0 3 6 9 12 15

Distance from center of specimen (mm)

Fig. 7 The tensile strength of specimens at these
points of failure in glued wood under
nomal condition



o8 TEEFRER « 22 A

) o
10 E 30
o) E; %
=1 X o o)
51 &
2.5 s o %O 9710 o o
2 g 2 o RS SRS G -
= g o o o % o ©
0 [] o
0 3 6 9 12 15 T 10
SN
Distance from center of specimen (mm) 0 L . L 1 .
0 3 6 9 12 15
Fig. 8 The point and frequency of failure in non- Distance from center of specimen (mm)
glued wood specimens following heat
treatment Fig. 10 The tensile strength of specimens at these
V7771 : Point of failure over 15mm points of failure in non-glued wood
following heat treatment
UF
M 30
40 UF o
o) OO Cb Oo
o@ [0) C%O O @
20 |
20 |-

O\EI; 1 1 1 1 J
oL hefMdh . dh 0 B ¢ -
< o)
- M o 30 O
S ol RF = o}e) 010 ®
oy ) O o o O
R %o
g 2 20 p
“ | U emtnalbmnad %
40-r OT.L 1 1 1 i -
PVAc 30 1~ PVAc

o[ ©
- O o
20 : 5 O ﬁk O%o
20 i~

©o0
oL LO nnrnﬂmn'ﬂlﬂlnm a ;
3 6 9

12 15 0

F

i ] L i i j
0 3 6 9 1z 15

Distance from center of specimen (mm) . )
Distanee from center of specimen (mm)
Fig. 9 The point and frequency of failure in glued Fig. 11 The tensile strength of specimens at these
wood specimens following heat treatment points of failure in glued wood following
V771 : Point of failure over 15mm heat treatment



A OB EREC RIS TEREBDLE 59

2. BVILFERER

2. 1 HEERTEZOEE

HRERRBRDBE LA LT, B 2w TidFig 8iz
R, BBRATRES TOREEEILY THEDRS
ERICTH 57288, MOFTEHS TEWwIThd 6 BLUT
TIEIZHEICEENELC T D,

BESBRE CIRFig QR RT &0 0, BERMEITOH
EB% 0, RICUFCIEEHBROSE & D 22%18inL,
PVAcL EfRIC44%I1ICE LTz, ZhIZ L TRFTIX26%
TEHERBRICHNTEVWES & 557, PVACDEE,
ERMETOESIIEEBLIELEALRLUTH o0, &
EEH» S 13m EO@EFFCHEL b Dol

2. 2 FREEERT LIRS

FEMREF T oL TIkFig 100F T, W ORKRERE
BV CHEBICHEERER 2P o 7o £ERMICEER
BRICLER THI10ke /a5 BRI & DMET L7225, 87 Y F 13
ol

BESEBE Iz oW ikFig 1LRT, Wih b g
BOBE L VERETLED T Y F3PR L7200,
BEIEERT L 3RS X L ORI B EOERRED S

trotz, LirL, RFGEIREE OETEEWIEC, ¥

WUFRUPVACTRE Bofz, kbbb, BEERBMI

TO5RE R 13, HERABRICIEN, RFCESB%DETT
Hotzh, UFCid35%, PYACTII3TBDIET LD &
iz,

% &=

B OEWACBY HBEOEIE L Z DS DFIE
BWEDOVIERHIEL TTable 2R ¥, $hbb, HEk
Fx%EE A GBRFTROA) LFTHS B FH
B & D 15mOEFETA 2R ), FITHSLU 1 C
A, E5ICA+BEDELTERENRDERET LT,

TARTCDFBECD THEL 2 DNO%ULETH D,
IEEAEDBFEITERS THIELTE Y, CTHRELLZLD
b T010% kK (5EUT) THol, FIREBEBRFIZ
KD OIS THEET 5 & I BBRICE > T3, C
DERSI R VRS IC A U RAD 5 v id i Bkt
STWBRANFETIHERIIOESTHET 2 TH
59, Lo T2 OWBHEERBEEBORERE I P D
STVTHOHEHZIFFR—C K> T3,

RE DA R OIS H#ETIC & hig, FITES O
By oM BITT 2 SOMEETIE, »RYDOISHE
FHHBDT, ZOKEDOBENTITERS TOREIC%
TT5TREMRH 5 EHELTB Y, ZORETIIKRES
HUIETBERE UL TV, FTHHITDWBTIE, ATH

Table 2 The point and frequency of failure and the tensile strength of specimens at these

point of failure

Nomal condition Heat treatment

Point of failure* . .
Non-glied 1 pp pyac EP-0 EP-go| "B g RF pvac

wood wood
Parallel area (D) 90 90 92 90 92 90 94 94 92 100
aralel area (34.0)** (34.4) (35.0) (34.6) (33.4) (34.9) | (21.4)  (23.8) (25.9) (22.3)
. 8 20 26 34 30 46 8 42 24 40
Aroud the glue line (A) (33.0)  (36.1) (35.0) (36.2) (34.9) (33.8) | (23.0) (23.5) (25.5) (22.9)
Parallel area except A 8 2 70 66 56 62 44 86 52 68 60
(B) (34.0) (34.0) (34.9) (33.7) (32.6) (36.1) (21.3) (24.0) (26.0) (21.9)
Non parallel area (©) 10 10 8 10 8 10 6 6 8 0
on paratiel a (33.7) (5.7 (34.9) (29.4) (31.1) (31.6) | (18.7)  (23.3) (25.2) (=)

%1 Frequency (%)
%2 () : Tensile strength (kg/cm?)
* 3 Point of failure
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