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Strength of Furniture Joints Constructed with
PVC Anchor and Screw *!
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SUMMARY

This study was carried out to determine the joint characteristic of L-tvpe specimens.
L-type specimens were made of two kinds of solid woods(Antiaris, Sepetir) and three kinds of
wood based materials(plywood, particleboard, medium density fiberboard). They were
constructed with PVC anchor and screw, and were discussed with joint strength and stiffn-
ess coefficients.

The obtained results were as follows:

1. Bending strength showed very high increasing rate from one to three used PVC anchor
and screw but was a little rise {from three to four used PVC anchor and screw in solid
wood. However, in wood based materials, it was unchanged without increasing rate or
slight decreased from three to four used PVC anchor and screw. ;

2. The stiffness coefficients, or Z-values, were in the range from 4.704 X 10" to 1.864 %10
3(rad/kgl—cm). They showed 107 level in one PVC anchor and screw but 107 level in
two, three. four PVC anchor and screw. Accordingly, they indicated flexible joints in
one PVC anchor and screw and relatively stable joints in two. three, four PVC anchor
and screw.

3. Measured ultimate bending moments were 258.70kgl-cm in plywood and 142.68kgf-cm in
medium density fiberboard.

4. Comparing with dowel joint, the joint strength used PVC anchor screw was inferior to

8mm and 10mm dowel diameter but differ little from 6mm dowel diameter.
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Fig.1.The shape of PVC anchor(b}and screw(a
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Fig 2. Composition of PVC anchor and screw joint
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Table 1. Physical properties of wood based material used in the experiments

Wood based M.C Sp.Gr.* M.OR M.OE
materials (%) x (kgf/crf) (kgt/cf)
Antiaris 8.8 0.34 567.92 91.45x10°
(40.003)" {+0.01)* (+£95.1) (+12.4X 10%)*
Sepetir 8.5 0. 55 1101.49 161. 25X 10°
(£0.006)" (£0.05)" {+£98.5)* (+£51.8%X 10%)*
Plywood 11.5 0.56 301. 85 10. 25 % 10°
{40.003)" (+{0.002)" (+68.1)" (+2.0X10%)*
PB. 11.5 0.66 162. 04 29.93x10°
(£0.003)* (+0.01)* (£7.5)* (£5.5X10%)"
M.DF. 9.7 0.73 424 10 41.65%10°

#: Values in parentheses are standard deviation

% . Specific gravity based on air dry volume and oven dry weight
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Fig.3. Diagram showing bending strength of
PVC anchor and screw joint specimens

in posttion for test.
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Fig.4. Diagram of load and rotation
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Table 2. Bending strength of each joint type

Antiarisol A BIEE = 2hzk 80.3% 9} 67,
4% 2 7Hg vebwth

ES PVC A} YA RS 372 E7A 3
S W 270 AMEA R Rl BT iR Y 2]
SR HARWNEE AntiarsN A 48.3%
(106. 93kgf-em  ©  158. bkgf-em)F7F &9
Sepetirol A 52.1% (124, 15kgf-em o] 162,
18kgf-cm) 7}, &N A 25. 1% (129, 68kef-cn
™ 162. 18kgl-em)Z 7}, 718]1 HE] 2R 2 2o
A1 19.2%(139. Okgf-cm o) 165. 75kgt-cm) 5 7}
Ci =

T BHEEL Zmmel M E RARSE S 1S
> ¥} Antiarisol A 54. 0% (85. 54kgf-cm T 131.
69kgf-om) 57, Sepetirel A 41.9% (109,
59kgf-em ™ 155, 48kgf-em ) 7F, & A 10.

7%(113.10kgf~em ™ 125.19kgf-cm!Z 7} 3t
i SEFEH = M 14.0% (120, 12kgf-em

The number of PVC| Ultimate bending .
Materials anchor and screw moment, Mu” Bending strength
‘ M,**(kgf-cm)
(kgf-cm)
Antiaris 1 59. 31 51.09
Sepetir 1 58. 18 49, 40
Plywood 1 71.50 60. 45
P.B. 1 71.83 61. 49
M.D.F. 1 61.75 56.16
Antiaris 2 106. 93 85. 54
Sepetir 2 124.15 109. 59
Plywood 2 129. 68 113.10
P.B. 2 139. 00 120.12
M.D.F. 2 142. 68 106. 73
Antiaris 3 158, 60 131.69
Sepetir 3 188. 83 155. 48
Plywood 3 162. 18 125.19
P.B. 3 165,75 136. 89
M.D.F. 3 125.78 107. 25
Antiaris 4 197.28 162. 37
Sepetir 4 258. 70 195.78
Plywood 4 156. 00 127.40
P. B. 4 162.18 147. 29
M.D.F. 4 120. 24 103. 87
Note *:Average vltimate bending moment

* *:Stregth is moment at 12mm deflcetion
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Table 3. Moment of PVC anchor and screw, 6mm dowel, 8mm dowel and 10mm dowel at

12mm deflection

. T}:)ef r;ju\;ncber Pi]\%r:j:}:;f& Moment of Moment of | Moment of

Materials anchor & SC‘I’e‘W 6mm dowel | 8mm dowel | 10mm dowel

screw M];(i(gfw:m) M,otkgf-cm) | Mjo(kgli-cm) | M,a(kgf-cm)

and dowel

Antiaris 1 51.09 55.90 73.45 55. 90
Sepetir 1 49.40 05,77 73.58 73.19
Plywood 1 60. 45 43.94 68, 64 52,00
P.B. 1 61.49 54, 34 65. 00 64. 09
MDF. 1 56. 16 53.04 81. 38 60. 71
Antiaris 2 85.54 103.09 119.08 118.69
Sepetir 2 109.59 108. 29 141. 05 148. 85
Plywood 2 113.10 105, 30 134.94 111. 80
P.B. 2 120.12 79.95 101.53 117.78
MDF. 2 106.73 93.99 112. 97 110, 89
Antiaris 3 131.69 158. 47 170. 60 160, 03
Sepetir 3 155. 48 190. 71 223.08 200. 20
Plywood 3 125.49 111.80 187.72 132.73
P.B. 3 136.89 91. 39 136.76 147.68
M.DF. 3 107. 25 136.76 140. 01 146. 90
Antiaris 4 162,37 187. 33 198. 25 202. 54
Sepetir 4 195,78 173.94 271.57 284, 96
Plywood 4 127. 40 145.52 210. 00 172. 64
P.B. 4 147.29 116.74 190,19 163. 15
M.D.F. 4 103, 87 148. 98 158. 60 131. 04
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Table.4. Joint rotation, strength and stiffness coefficient of each joint type

The number of Bending ) ) " B
Materials PVC anchor and strength Joint roFatlon Stiffness coef.
8 (o(radian)** | Z;.{rad/kgf-cm)
screw M a(kgf-cm)*

Antiaris 1 51.09 0. 0921 1.803x107?

Sepetir 1 49.40 0.0921 1.864%x 1077

Plywood ] 60. 45 0. 0921 1.524 %1077

PB. 1 61.49 0.0921 1.498x 10 °

MDF. 1 56.16 0.0921 1.640x 1077

Antiaris 2 85. 54 0. 0921 1.077x107°

Sepetir 2 109. 59 0. 0921 8.404%x 107

Plywood 2 113.10 0.0921 8.143x 1074

P.B. 2 120.12 0. 0921 7.667 %107

MDF. 2 106. 73 0. 0921 8.629Xx 10 *

Antiaris 3 131.69 0. 0921 6.994% 104

Sepetir 3 155. 48 0. 0921 5.924 %1071

Plywood 3 125.19 0.0921 7.357x10

PB. 3 136. 89 0.0921 6.728X 10"

M.DF. 3 107.25 0. 0921 8.587% 104

Antiaris 4 162. 37 0.0921 5.672%107*

Sepetir 4 195.78 0.0921 4.704 %1071

Plywood 4 127. 40 0.0921 7.229%107%

PB. 4 147.29 0.0921 6.253%x 1074

M.DF. 4 103. 87 0.0921 8.867X 107"

Note. Z,o= 0 1:/M
# | Strength is moment 12mm delfection
* [ Joint rotation at 12mm deflection
T olgdolwnl A b E fELHole HET a3l HEZ 1.9087X107~1.6396X10 " rad/kgf-
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3, 470 AP R EEIAME 10727 vy gt 2 39S o BIEEESE 10 78 Yl
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g up Qlon, & (19891 M BiFY
CBA #&5 Bittel BES tF5rol A Bl g 4. ¥ E



30 58 41991F 1991 3

Antiaris, SepetirE#H S S, TIEHEHRL
=, FERAAE 5 KEMHE s sy
PVC 7 ¢ JAMRE AM&8tod AL, B
L-T el Batts 248k A& #
Rol g EdlReto 3] ghawAod o
%ﬂ Fagey

. (FH PVC A8 AR F71 174, 2
7H 378, 4702 F7hErel meb 1o A 37 7R
2EmES g A GE ey 374l A 47)

Z F7131%-& W Antiaris® Sepetirol A gt
o] eftel Frhok AN D G, HEFHLE,
FU=AFHAM = A 81kt gAY 23]
B oF7te] B FAE N .
2. PVC 479 Ao 2 ke 6
I REI = 4.704X107%~1.864x107%2] HilE
ARNeH ZE Ftel A PVC A e} WhAHE
7R RIS de 107 522 43 &
2 Yvetyey 27, 3, 0 E FHS #E
Me 107 SRR iy 338 #58 ¢
< F AU

3. STESE S R S REM Kl M HHEVNES
Sepetir 258. 70kgf-cm, Antiaris 197. 28kgf-cm,
HdelZ2 R 9= 165, 75kgf-cm, &1 162. 18kgf-
em 18]T FUEAFRAA 142, 68kgl-cm ]
Eo 2 verstt

4. & BHEAA #H3 PVC AL AR
BBEE dowellE& 3} HEs & o) A PVC

énpm\o&g

oA 9 A9 SBEE 27 8mm, 10mm dowel

o g wBoe A Jdetwtes A7 6mm
dowel®] 58 o 7H8 LS e TH

2 XM

1. Eckelman, C. A. 1968. Furniture frame
analysis and design. Unpublished Ph. D.
thesis. Purdue Univ. West Lafayette. Ind.
231pp.

0o

1969. Engineering con-

cepts of single-pin dowel joint design. Fo-
rest Product Journal 19(12): 52-60.

3 .1979 Outof-plane streng-
th and stiffness of dowel joints. Forest
Product Journal 29(8): 32-:

4. 1989. btrength of furniture

joints constructed with through-bolts and
dowel-nuts. Forest Products Journal
39(11/12): 41-48.
5. Havashi Y. and C.A. Eckelman. 1986. De-
sign of corner block with anchor bolt table
joints. Forest Products Journal 36(2) : 44-48.
BB B R, fEH Bk 1985 REAAEE LD
OHEERRHE (1) AR T3 41(7)  12-17

7. BRI Bk, KRE ®E. 1986 KABEALD
DAREAEE (2). KH TE 42(7): 16-19

8. KFEE. 1990. Kt ot KEFRH RS dowe,
joint RREIES it Y HEs v Ht
B ASddn

9 HiFFE. TWF. 1989, #HarX BT (‘BA
AT il s R Re TE17(2
~64.

10, R T¥#R KSF 3104.1983

2]



