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Tsuneo Matsumoro : Adhesion Strength by Cross-lap Tension Test
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T, &HBREHERIOVERERMND = LA TE B,

1. £ 2 H &

HERIOMWRE L, TR - B - WL - © LR« pH » ZOMOB(EEHONEONEL, #
BY R LI L OOBEMBNE (BERS) LXOMAMRECL - THESh T %, A8 FEH)
PHERE L OOBEEME Y, BHNTICK > TR HHELE L T—RTRAZA TV B L DIIL, 2&¥D
Lot DAHAB,

(1) AA—7HBF T XD5E) ¥ AN (Scarf joint tension shear test)

(JIS K 6801—1953 #x &)
(2) ER&bLERABRICIHIE BAWASK (Lap joint tension shear test)
(ASTM D 2339—65T 7g &)
(3) FHETAWNRSE (F=v 7 2AERER) (Block shear test)
(JIS K 6801—1966, ASTM D 905-—49 7 &)
(4) 7mA3F 4 7REBAIC X 53|IRD 3% (Cross-lap tension test)
(ASTM D 1344—57 7c &)

(5) HIZYzEk (Glue line creavage test) (3git 117 &)

(6) MHEEE (Impact test) (ASTM D 950—54 /¢ &)
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EHB . RSP G EHE TFIRC AR M X 8235 L -8R 4 2 AW SE T 2 e TREBES H oD/
REREBTB,

7 aA7 47tk (Cross-lap tension test) [LRGEOIRMM &+ CHE:E L cBRAIZoVT, &
FRCEERI IR D MR N THEBEA R X5k THHH, ASTM D 1344-57 Tk e il
5 AMBEERIOFEEL LURBEI TV JONFRIAWT L ST 58S, 0 5 v 7o R
Fhutfebien 2 2 &, B BB CEHI 00 A E (RN 5 & e HICHBA OENECER—L
FAREER Y HE —BT DL D) ZHGTL, BB ICH D 230 h B icd, HEREOMAME
R T, REOEHNHLRE, ZLOEFMLH Y, Marra®~PIZ L O HERIh TS, KL
BERIDEEEMAERBIED 1 2L LT, BERMCEUDNEMA B D n AT » Tk, HEEECETO
BAWNENNZ D HET, KM ASEENOHEEIESEL LT, JIS K 6801—1966 (= Y 7 hilfigAs gt
A) HECIHEIRTOSERMECARIEL R T D LTl » THRR L LD THS.

IOMEOEELEMD T LdIChich, WL TWEY L EboPIT EHEFHASER, BT BHH
WEPRERC, TR LN LTI S HPRABEECES - LE T,

2. B K/ &

s RAT g THERLME AREL T 5 FBE LT, BENORIEDSH, (1) HEAL () HEXEAIR
1R, ) ®mits: (BEERIAREM O ERGCEAT 52, WECHTCORET50) ©3ETLELX
BTREMEEEL, ChOORURTAHEMENE (ROIHE 7~ 40160 %) LSRRI i
B LTRSS B OBINCEE L CGREBLRT 2 ERRCH b 20, BT S X8y 4
s X - TR,

2.1 HEEH

BAURT & LT LD HIF el Rb &L Toki% Table 11257+,

2.1.1 BEEA A=) THIBEER (7747 1 VP-364-B) LB = Aflfz~n s o v

(2 F/—AEQ-04) H{EALE. ZhbRuFhifE cAMYmAERT 525 =y 7HiiRomL
griEVCEE, LAVCEENS D, BECX IR ERHDHEAHHDT, D2 DX E LTRYY, -
DiEH I EOTEI L DE LT IDOMED 6 1 4 KL U4 : 6 BAWY LD, FH4K%E (Ai~AL) &L
1z, Table 2122 h 6 4 fOHEEFIOKELELRL 2.

2.1.2 EEEMOBME BRABIRBERECSRVGEHTORVCES R L EhT w55, JISK
6801—1966: 45T 5 [EHAH A BT HEN S RERT OYEBIDBN ik, 1 /G2 DV T 2008 /m? L BFE SN T
Vho LIcdisT, ZOERTIIOME 12DKE (B2) & Lic, ¥-Futk kFMoNER T, §
o EBVETL BB TR L2 D, #1008 /mikd 5 1 DDk (Bs) & Li,

2.1.3 BifH:  BEMORMZATEEERYRATHHE, B HRLE~D > D) (transfer)
TR EDHELEZ OISO T, WEMOISIZTRATAHE (C) &, WECHERM AR
B (C2) D 2KHER & ST,

2.2 BEXERIEZRADHLDODOT

2.1 TDONI 3T L16(20°) IBMFIE o ) D iz, SORE, BRI 4KERDOTHEL, 2,
3T 4 KHED 17 TP B Tiked, Fh 2lMFREEANTXTRINTES L5, b o
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Table 1. [ F & Kk #
Factors and levels

83 e 2 § i '
v REBGRE, e | e o | e
| BOAEEEET w |

C ¥ { # Side of spreading gne Siéﬁg gﬁh si({ﬁgs

Table 2. #EHFAOBESHE R

Mixing ratio and properties of adhesives

ﬁ(‘ fg‘ §|J Adhesive A Az As A
& -§ - %Jreaiesi%? B! 100 60 40 -
= Sh - 40 €0 100
& '%C PVAc
% e i
ardener 5 3 2 —
= ’ (20%NH,Cl)
A (A I
Gel. time at 23°C (hr) 3.0 4.0 4.0 -
nOE Viscosity 31 _ _ 170
at 23°C (P) (12rpm) (6rpm)
RHEFST (AR * P _ 47
Non-volatile (%) ’ i
¥1, 7347 1v P—384—B Concentrated type urea resin.
¥, =z Fv—sa EQ—Q4 Polyvinyl acetate emulsion.
*3, @A (20%NH,CL FHmgiofE 105°C, 3hr.
Heated at 105°C for 3 hours before mixing hardener.
Table 3. HAHEFIEL (2! ) ~DEFDbHH 2T
Laying out factors to orthogonal table L;¢(2'5)
k2l % 1”4 5 6 7 8 9 10 11 12 13 14 15
| (1,2,3)
HH DT A B A A A C A A A B e e e
X X X X X X X
= 7S] B B B C C C C

##% Table 3R,
23 RBH
REtit, ~» v (Betula Maximowiczii Recer) O.0# (A3E0.7~0.758 /em?®) T, {EH ¥/
VOREER Y Ptk BT Lic, 7 m 25 o FHEAFCES 13mm, E30mm, FX50mmakii vy, [FHE
& AMFERBF % kB hiciz B X 10mm, f§30mm, X 155mmaiti Az, ShBH#20°C, 65%R.H,
TiELicDb, BEEHEBCfi L,
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=) TEIREHERE Lo hefiv =~ o 2 v Bl
¥ WS 2) LOBAMOBAL, WikRE LT20%
NH,Cl #= 9 THECH LTS Bit, BECXZTOE
Hiustco 7@ A7 o 7EWBT OBAIIBEEE ORI, i
FEHRR A WA REEFI OB O sl &iinic, 75 ARECEES
Al B Uico HEEAL BRATLL, BEWTb o SF& LR
Moo to, BEARIE BRI Lot biciEhahbeT, 77
v7iZey b L, BEDHBEIIHT LR DR BLFER
OB v AT kD 15kg/em? THEEL, 75 v ThAEL L
ZIDEEHSLA Fig. 1B2). 70 —XF72vF V-2
1 2LIOF LI TH » 7o B REEIL 1 @a b e &M
VT e AT THREAL 8, EREANBRBASEIVEE
23 THD. iob, 20RT o 7RBITOBEE, 85

Fig. 1 77227 5 7HRHHD PL DEEDE ERBFT LB DT, R LI R
75v7 .
Clamp used to bond cross-lap LA BHIZsX 2 oto Y EogEEEEIL IO E
specimens. Bh v ETA ALt 1.
4 2.5 HEENAR
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e p— 25 — HHHENE20°C, 656% R.H. 05T 24 RIFUE #IR
T I ________ 4[ EL, 78A7 v 7HEBIIORN TS L 358EHR
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Fig. 2 BN DRI L O HE Grips mounted in a testing machine

Test specimens. used to test cross-lap specimens.
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LA DHIC, 7 EM A K OB N ERROSM T 1| MERIEE, hZha b JIS K 6801-1956
CRES WD IR ANEE DREBT (Fig, 2, ARSI mmx2smm) % 4 A9 20ERL (14
ot DI12EBE 70 5), X HIC 2 MTIRE Lictiic, TR BN IR & AR Ry Robic, SERE
TR L 7 ARAT TR T, BESELZ m AT o THETIIE 700kg/(3cm)? « min, g AR
HTI%800kg/(2.5cm)? « min. TH3. 2 rATF , THERNOBAITIYL, WECEEFCEHCHTS
fed, B, EAECHRCHE D 5 L3 LiekRBgAoon A A fv-ie (Fig. 38K,
2.6 HgEonsm

HBEERT, (1) B (RAIEMD - OMBIE), @ EXRARIARED 7vy* ¥ RTHH
(R=Max.—Min.), (3) EERIHEMTED 3HBIZOWTEREFRAHANT Lz, BERERCOVLTX
KEZ L DBPIGHETL, EERVBOEERAL, F5K (o) #RATLVHHLL.

EHBA =+ 0.01(de) « v/ Se/be/v/ 7

0 ={S— ¢ « Se/de} X100/St

ZZiZ S, Se, Sr: TATRIE, M|, kOEH
b, de: BRLIEDOHE
n: REH

3. REBRRRXUEE

3.1 ERER
Table 4i2bhh) O &EFS, HEEEMHEL L LICEEEME, KBBEHFEARLA, £LT, Table 5icZ
SOFMANIC & 2HEHEOHHOMEFH R —IH L TRL, FHUEOHHERELHGRERBIZONT
(3L rHrE% Table 6, Table 7 s X ¥ Table 11 {ZiRL7=.

3.1.1 EFigX Fig. 4ICARLHZBS BRIz oWT, BEYOREER L ERRAYTRLA,
ZOFIRND, 7 eAT ., THEERS, EREANEERS L VEEMMCEREYHD, Lo LEHEEA
RS =) THEA RO KRE L, HEORNE DL TUNELTRBDIHL, 70 AT 4
THEBBRITL= ) 7HIRBHD L Db L, BECRAD L O ¥ CHMD AR EWEY R L T W
B, —i= ) THENIL A0, ThICEECRBEMTS L, OBV 28N CH L LS R
LB IEMMBATHEP IO, ¥, SRBO T, BFERA= Y 7R, EEfEEE LTy
A DOETF A, 2y 7HIRRIMCHEERRIMA B 32 L BEEY) (BETHURATIE) A D (ET
L, KEpisEy X 7% (Table 10B88), ZhoDI Lk, BECXRATHZ Lic kb =) 7 hllEE
YDA CHASRREhD ZEXRLT5. KBRD 7 0 25 o THEERESY, =) 7THIECKEEY
BETHILICI o TREL R S7DIE, hBDl L EHFYNHBLOEBbRD, Tibb, 7RrAS
v TEDEHE DRR TR - EECHRCEIE 5 5002 R AVTh, kiR BB EEERD
BADEARPLET ST, L HVCEERRIOE MBI EREIC L » THEERIVE(ELh2 b OLE
hb, =Y 7HEIBERERT, BEREOhRENL80%F THRN L TRLMOLLEEE Lzt O, REEE

AL U TR ECEN o To LW I KIRT P, =) TRIIBCHE L TR EY VB LD LH
WIBRRART  THEERIERLCEGHHR Y LRINTHS, ThbDZ b, KEARDI/=2AT
FHEBEN, 2 ) ZHIBEMOBE X 0 LEECRRALICHE, IR lECEMOYE0RNE L)
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Table 4. # 3% % i &
Gluing conditions and results of
| B 9 & ;e x5 7
b Gluing condition Cross-lap
w o A ®w f | OB+ k B A
. 2 | Adhesi Glue spread, Side of ' Adhesmn strength (kg/cm )
#* 5 hesives (g /m?) spreading e Min — M R
(A) (B) () ve. in. ax. ange

i A l 100 1 ’ 17.2 14,7 ~ 18.7 4.0

2 Ax 100 2 18.3 ‘ 15.6 ~ 20.7 5.1

3 A 200 1 22.2 ' 16.4 ~ 27.1 10.7

4 l Aa 200 2 19.9 | 13.4 ~ 28,2 14.8

S A 100 ! 1 35.2 28.7 ~ 42.7 14.0

6 Az 100 2 34.2 30.7 ~ 39.1 8.4

7 Az 200 1 39.0 34.1 ~ 43,8 9.7

8 A | 200 | 2 | 381 35.3 ~ 45.7 , 104 |

9 As 0o | | . 81.3 28.3 ~ 34.3 l 6.0

10 As 100 2 32.2 27.8 ~ 36.3 8.5

11 A 200 1 34.6 24.6 ~ 43.7 19.1 {

12 As | 20 1 2 37.1 l 30.7 ~ 40.4 ‘ 9.7

‘ |

13 Al 100 1 30.2 24.0 ~ 36.7 12.7 ‘

14 Al 100 2 34.6 29.2 ~ 37.6 8.4

15 Ay 200 1 28.0 24,8 ~ 34.4 5.6

16 A | 200 2 314 273 ~404 | 131
*1, REHOX: 8M Number of specimen : 8 pieces.

*2, REEN-OX 1208 Number of specimen : 12 pieces.

Table 5, &1 Hic X % ¥ B & #
Significant factors by the analysis of variance
Bom om ow omox B - M) KW W%
Source | Breaking load of breaking load Wood failure

of |[78AF T 78RA5 v 7TH IRAT o T prwe s e

o Cross-lap FERE AW Cross-lap JERi A MR Cross-lap FEi AW
variation! oo Block shear | tension Block shear tension Block shear;

A * % l * * , —_— j— — * %

B * ok * | —_— _ U —

c — — —_ — _
AXB — — — — —
AXC — — — — —
BXC — | — — — — —

** f“ﬁﬁﬂp 1% % Significant in 1% level.

* M5 % CHE  Significant in 5% level.

— BEELL No significance.

S, BEEROARBEESEIORELG5 L0, D LAEEAE OO KELELFIRTVH L
ZRRLTED, EEAOTSE (04) LAELMERL TS,
HEH (BAFEBA) MoFEsEois,

7mAG ., FHTRBRAR (BFRSB), LHEHAXB, A
XC (CHBFHEORFIEE) AEEC, FCHMiod oD LRATRI31008 /m2 L b 42008 /m2i L
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O

breaking test

o IE o A M E
tension method _ Block shear method
AT I E
Wood failure (%) Adhesion strength (kg/cm?) Wood failure (%)
Ave, I Min. ~ Max. ‘ Ave, Min. ~ Max. Range | Ave. Min. ~ Max.
13 5~ 30 225 150 ~ 248 28 97 70 ~ 100
0~ 30 220 195 ~ 243 48 95 70 ~ 100
8 0~ 25 217 190 ~ 250 : 60 73 5 ~ 100
|
3 0~ 5 | 250 214 ~ 275 61 97 60 ~ 100
21 0~ 60 142 75 ~ 179 104 24 0~ 0
12 0~ 50 185 149 ~ 222 73 18 0~ 55
10 S~ 40 193 169 ~ 237 a8 7 0~ 25
23 5 ~ 50 179 157 ~ 211 54 7 0~ 30
11 0~ 40 169 142 ~ 190 48 2 0O~ 5
7 0~ 30 159 69 ~ 235 135 3 o~ 3
13 C ~ 65 164 136 ~ 194 58 7 0~ €5
13 Qg ~ 25 173 149 ~ 217 68 9 0~ 50
18 5 ~ 35 108 67 ~ 185 a8 95 70 ~ 100
17 0~ 80 128 64 ~ 173 109 7 0~ 20
4 0~ 20 139 101 ~ 163 €2 1 0~ 3
14 0 ~ &0 159 121 ~ 182 6l S 0~ 40
Table 6. 7 rATF ., THEEBIOARIINL
The results of analysis of variance of cross-lap tension strength
= " S8 | dr| ms | F P 0 (%)
A 449,850 3 149,950 178 % 133 ** 71.6
B 11,156 1 11,156 13.2 * 9.,91%* 1.6
C 2,424 1 2,424 2.87 2.15
A X B 19,650 3 6,536 7.77 5,83%% 2.6
A X C 10,418 3 3,473 4.11 3.08% 1.1
B X C 316 1 316 0.37 0.28
s . e
e\ (FERHE) 2,533 3 B4 | 5 =0.74
T 496,387 15
e:(< Wz L) 126,910 112 1,133 HhH
e’(e 1+ e3) 129,443 115 1,126 \ 23.1
T 623,297 127 , 100

Jins, EAEECIEB AT Lo A& R S 2 R A DRy, HERTEERC L LU
Vo EREEABRDH S L BARCHEEESH D, 2008 / MmO N GHEEDNERLIIHTSEK (0 n)
Vi EV Table 8 45408 Table 94T, BAEL2008 /m? (B.), B (FEUXMiii /T8 H (C2) Lz
FfD L E, BUEAN CHEERICHEEOHH L OXIRT.
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Table 7. HRieAMBEERI ORI
The results of variance of block shear strength
3 W | ss |drfl Mms F’ 0 (%)
A } 86,999 3 29,000 33,7 ** 58.5
B 5,677 1 5,677 6.,60% 3.3
C 2,837 1 2,837 3.30
A X B 2,011 3 I 670 |-
A X C 1,111 3 370 |-
B X C 3 1 3 _i
e1 (EBRRZE) 5,480 3 1,827 |-
e\’ 8,605 10 860.5 e1”f(ez+e3)=3.78%*
T 104,118 1S ’ ‘
e:(< Dz L) 8,496 32 { 265 !ez/€a=l.21 |
T | 112,614 47 | , ’
es (MIESEE) 31,557 144 | 219 27
|
¢ + e; 40,053 176 227.6 38.2
T I 144,171 191 I 100
£
‘(":{" (l%’u’)_ B2 Ca
e gl
Sw ‘
w2
gr o
%.T: - A @ %) Adhesives
T K : B
a0 10F  Ave. wood failure B : R G,lue spread .
e [B(iD 0 (9 s, Gih ge) U an C : #ffik Side of spreading
i Brie) UM 3 (5) Cate) (20 o) (16) ) » .
ol ! ) ) L ' ! ' Fig. 4 EERSLEELBEAD
A Az As A, A Az Az Ay B9
Relations between bonding
£ g () ~
"oéﬂ ( strength (breaking load) and
ol 200- significant factors.
7 i ‘?’/é
S
£ 2 1000
x4 | Ave. woed failure
oW [C) ua) (5 Qn 63 26
8] lﬂ 0 I L L ]
Ay Az As Ay B2

foks, 7R AT ., THOEE, ERMREe L, {Hh2L#HsEe, L L&,

{ DD LOEEHHA

EOZEARLTG B, ARANCHE L CRMiEE 7 -4 LT e =e teak L, F” &Rl LI, EREA
BTt <O L#ZE e RHED VAL LiIC L b8 e THLEE TR, T7cbb, 34O
FERFD B 4T L o LFH2BOBRIRAIC 0T, EERHMOBI /R OTohE 7 —AF5L, 20
B (extes) IRERREE e X DNV 2O C IO MBI OB I EREE T I L UMV
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Table 8. HSAREEMO 7 v 25 » 7HESR Table 9. BEARIHIE MO LR A MRS
LOEDTEHY: DFEOBEM
Significance of cross-lap tension strength Significance of block shear strength
among the adhesives among the adhesives
mEM A | As Al ® %A As As | A
Al ' * % * % | * ok A1 EE 8 * ok =%
|
o I Ve S
— o T T~ _

A \\l \‘ * Aa \l \I
1 S eREES D RN X BRI R 1 S CHEED O GEMIC X HBEER S
* RS B TEEEHY ( " ) * fapa# s ZreHuELY (A1)

Bt (B) :12008/m2 (B2) REE (BY :2008/m2 {B,)
®iFE: (C) WAy (C2) #ifiE (Co @ iiivah (C2)
Table 10. MR X & TR A NHEETH X OMERY
Results of block shear strength vs. thickness of glue line*!
W o B oR o E . B # ®
R Thin glue line *? Thick glue line
woos N : , S | wo  TEERORE
. ER2 AN | W | IEF2 AN S | WI [ s of
Adhesive Block shear Block shear lue line
‘strength (kg/cm?)| (%) |strength (kg/cm?)| (%) | g(mm)
= TSNS { i
Yo fgsgk‘ | 180.6 74 103.5 21 { 0.364
N T — — .
U.+PVAc 140.0 33 l 117.2 69 i 0.314
(70: 30) C

*1. Kanazawa, H: and B. Nakawisai: Wood Industry (Jap.) 22, 65 (1967).
*2. 10kg/cm? CIE L= %ilio) 2 Normal thickness, pressed wtih 10kg/cma2,
*3. M55 Non.volatile content : 70%

. FHERS Non-volatile content : 45%

T, ZOBEDKEESS D DT OBAILE, 1 RESNI2HL O 0z LIEOSE o &
HIRLT\ 5,

3.1.2 HESm X AEMORIH (Range) AEAFOE, FWHRCERHEREIZLZEM BN
BN, WThORFICOVTLTNTHEESE L, ZOERO, ¥ O CHESMOME, B,
BRI S X B MERD <5 ¥ FEATHHLIeh o 12,

3.1.3 Kifth  s7e A7, FUTEEDBEMILHERLRL, IEHEANE CHEE MO M
FS L ) RIS R 5 T, — RISV 2UE, 7 e AT THROARBEIFRITPE L, R0
G DB b ISR o TS0 D DR IG 5 £ 5 S hud, - DH BRI LBoY: 4
Lo DI EENHBIET D LN TELRETH B LIRS, —F, [LREARERILI= Y 7HiE Ciss
LRVCKRERTEERL, 29 TEIROBS IARE L ERLTU D,

3.2. EREAIOHAERBRE LTOMEROLE

PLEDOESS DRI L L LTHOED 2 2% HIFH MR TES.,
(1) 7= A7y FTHEBRTC L% S S BB CHURBBHR L S,
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Table 11.  LERH A BARHN R HLAYT 4
The results of analysis of variance of wood failure in block shear test

i K S.S. a.r | ms. F* 0 (%)
A 17,871 3 5,957 10.96 % 65.7
B 1,139 1 1,139 2.09
c 264 1 264 0.49
A X B 1,512 3 s04 |-
ATX C 1,632 3 544 |-
B X C 977 1 977 |H
e 1,318 3 439 |- )
e’ 5,432 10 544 *§%’34 3
T njm[ wj ‘ 100
‘00[' (2) ImgAWHE T2y TR EC2 RT3

TR, RTRIHEE LX< ed. JhiC
LsrAF, 7ETLI2) 7HIRICEHECRERTS
LIk D BEERSIREL 8D,
IRBHOET, 3.1.1 TOcHEEs b= ) TR
HARBOBET, TibhbbiERAE AR E o TFREEIN
BREVD, AGRESAH D, IR NAS S
LI o THTEFIIMELENUET T 58, $HE5°

Average wood failure
B OREBEY E (%)
w -~
(=] w
1 T

N
w
T

G r ~ AT UEINALSTHHLMTAILNTES, LA
B OE M " .
Adhesives T, HELEMOUTRRIT AEENAELEE LTI 1 2D

Fig. 5 R A MRS it 538K FE ey, 2oL boNERAIEATA 2Lk

LR ot . S .
i . D, BEENIOHEEY X 0 SR CHETTES L 02 Bbh
Average wood failure in block
shear test. %>

4. £ & 0B

RHMEEEAHT DU BT, BB E A METHHA, Ll LORESBIETRN100%iE € 75 »
T, HEDOED SISO MOMUNTERN LB L., LI TIITER7 e AT 5 THRIZ L HEH
ek ) B, TOFEIIBEENGE TN 5 2 2OEE, RBNELSCHIITTHEE R, &
WA (VIEERS, WRRAS) R EDREY, BEeAREKE L. TOR, S¥0Lo %
SEMHLL,

L. 72 ATy FUG L SHET RS, BaEA oWt 6 S WD B EME AR S 2
AMERINE L D bREL,

2. HEEAIOYACET HHEG )BT, MR ARICT S 2 RIS L OHBRE AT S C kit
» T, L0 HESRIOMER D - LT E B,

3. JEERARELC X DHTME O, <D LAIET L2400, {hodsasisnost-sCaiic i L
THXVDT, KEREEOREEAHDHEE, BB COEHL I L LTLEIVL0LEb
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4. BB EREREOSEEAS, HERINTE DET BB oL T, OHEBORIEPI TR (B), Wit
HB(C) £hr7mRTF .7, FRERAK, WThoBEERIMOLL EES LIS, BRIy
LTI2rAT . 7HTIR B, AXB, AXC (A: HE5#]) 2, EHEEANB TABEEE H -7 L
AL INBEOTRLFEHRIVIIC DT, S5 b LUEHREYTRbTETOEE O THIE
THILIZTER,

5. 2 Y 7THIROL HVHEES, B OIS L - THR_IAD LT TLHbATHDE A THD
M, TOMRIEAERTII v AT » THERIOEL LTELhTV5., JOWEDRE L, PHERLD
BRMIOLTIL, SHICEEHTIKCIHCELZ T (& =Y 7THIRCDROBECHIRML 2 & &) 5
THRERSHS. Fho, ThEBBMLT, HEERERME LTTlil, BEEROYINEY 1E T 258
HHHOENFT BT 2R LETH D L BbhS,

X s

1) Ame. Soc. Testing and Materials : ASTM D 1344-57, Cross-lap specimens for tensile
properties of adhesives.

2) YEREFSE « BRI KM=y 7 HIEEEOBGIE, 6 BIESE U RRLEEH, AABER
£, 31~33, (1968)

3) &R # ARBTG5 IRFMNEEES R DGk L ol 2B a5 (1), AMITE,
17, 366~371, (1962)

4) &R K opEEER (D, AMIEE, 22, 65~69, (1967)

5) Marra, A. A.: A new method for testing wood adhesives (). The specimen. F. P. J.,
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Adhesion Strength by Cross-lap Tension Test

Tsuneo Matsumoral!?

Summary

In the adhesion strength test in adhesive studies, it is often difficult to evaluate the
real adhesive property by reason of the high percentages of wood failure. In this study,
the cross-lap tension test as a method to evaluate the bonding property of adhesives was
compared with the block shear test,

Birch (Betula Maximowiczit Recer) blocks were bonded with a urea resin adhesive
(A.), a polyvinyl acetate emulsion (A,), and mixtures of both (A. and A;) into cross-lap
specimens and block shear specimens shown in Fig. 2. Variable factors at gluing shown
in Table 1 (A : Adhesives, B : Glue spread, C : One side or both sides spreading) were
laid out into the orthogonal table L,s (2'5).

Cross-lap tension strength, block shear strength, range of strength and wood failure
percentage of the specimens were given in Table 4, Variances of the values were analyzed
statistically. Results of the analysis of variance were those in Table 5 to Table 9.

The remarkable results and findings are described below.

The urea resin showed the lowest cross-lap tension strength; on the other hand the
highest block shear strength, within the adhesives tested here. From the results and
references on the properties of urea resin or urea resin and polyvinyl acetate emulsion
mixtures, the cross-lap tension strength seems to be intensively affected by the physical
and mechanical properties of the cured adhesives. The results mentioned above may
depend on the brittleness of the cured urea resin and the high adhesion strength of the
urea resin adhesive.

At studies on properties of adhesives, it is preferable to test the adhesion strength
by two or more methods different in type of loading.
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