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Holding Strength of Screws in Domestic Particleboard and Medium

Density Fiberboard(I)™'

— Optimum Pilot Hole Diameter—

Phil Woo Lee*?. Hee Jun Park™® - Yu Soco Han™?

ABSTRACT

Screw withdrawal test was carried out on the face and edge of domestic particleboard and

medium density fiberboard in order to evaluate optimum pilot hole diameter.

o

[$3}

The obtained results were as follows:

. Maximum withdrawal strengths on the face and edge of particleboard were obtained with

pilot hole diameters at about 0% of root diameters of screw.

. Maximum withdrawal strength on the face and edge of medium density fiberboard were

obtained with pilot hole diameters that were about 60% and 50% of root diameters of

screw, respectively.

. Withdrawal strength showed about 91% of maximum withdrawal strength when pilot

holes were not prebored at particleboard. but when pilot holes at 90% of root diameter of

screw withdrawal strength showed about as 51 3% of maximum withdrawal strength.

. Withdrawal strength showed about 88% of maximum strength when pilot holes were not

used. but withdrawal strength indicated 55.4% of maximum strength in case of 90% of

root diameters of screw.

. Maximum withdrawal strength on the face of particleboard was about 70.5% higher than

that of the edge, and however medium density fiberboard was about 19.6% higher than

that of the edge.

* 1,
*2.,

% 19914 68 17H Received June 17, 1991
M &HBE BRKE College of Agriculture. Seoul National University, Suwon 441744,
Korea.



28 ERFE A19¥93% 199 9¢

LA B

ZE 7HE R Al QoM 8 FHE BT
Hi da g s 27 AdMe el FHoln
T B ARl AAZ fwde] ook i),

A Z+F 779 Az HE FRE (parti-
cleboard ) FHZHFFH(Medium Density
Fiberboard) ol AH&2 2 47 9ol oA

A F7E R v FA0 Ak olgge v
HEE= Y FUEAHARTE 4F H3AE o
83t Az F Ades AL TLE A
o) Arg Ade] 7tedtn, AEdEH 84
ol AAENLH g ST Ao HAA
B2 Az7 7tsdttde APz Astd HA

ARog ‘éfi] AR E I ATk 2y ol g
A AF AAA ol 2 Fto] ¥ 54
gon, _’x‘_zﬁ"ﬂ vl & 87} (specific stre-
ngth, strength/density)}7F 23 EA 2 F& 3
go ol gol Uk B3I HEHIFRL=9 F
drdfdez 24E 7HE AT oA
zh R ETo] g HPel #F &4 e
I AFAEEANY ARy Hele 95
olik FLY WAL FHurt Hi sirh

PR LR AR e o9 iy ({a
steners) 7} AMEE I o 1 F vhAF R
(screws) & o] &3 He& YA 7oA 2
gawel & Asiglel ddtel shestan w3
E2o] Abgol B FAAY AL AR, &
3 HElFRES vy R F AbEo| Ve
st 28] AR E D e FEHH stuol
b 2y AR S ol &3t HET Ae
BReE UL FBEAM 7= (withdra-
wal strength) & &8 & e AR} £
Ao Jov, B3 FARgoz dxHA7}
2 F4 R fFol Aol AR KA o
#e A7y BEFd AR Ak

et B dAFoide S dEHERES F
YEAFHe AR fA 2o #& ALRLEN
VAR S o) &5ted HEsted lolM Hd u

|
047

AR fAEHE 47 S “HAHY Hury
(optimum pilot holes)” & VA 9] FFof we}
ASel g 2dr JHde] FW(faces)H
Z ¥ (edges)oll A SRt H Ao YHEE 4
Asted 48 288 NIt 538
st Th

2. ATFAL

HEHERES FUZHRAAN H A}
B #AEE A7 43 A7 oy FARE
st Fa =] gk vl Lo UM E fa
irchild(1962) 7} HgsA e Av|Zo A5
Aol A dul el A7 AR F2E(root
diameter)?] 70% 4o Hdl JAIE FXEHL
E38 4 YUtz Baug w Q)

T8 BE=Fo Qo)M= Whittington® Wa-
lters(1968) = HEJEFH =9 AR §Ag =
oA A AR R EE AR ERXE
o] 80% el | @3l in TS 7}:‘5“ P’i% o
L& 9 Yk 218 vt ﬁlb} %+ Didri-
ksson, Nyren 3 Back (197318 %

B aea oM vhabg 7°r7~] HE 5
FE o Aol /I e YAME AE Y 60%
of sigsls dulTHda 28 4 3
RajelR-glo A # ol wayaE g o 011‘?’]“?
el 2717y 80% 7k A S 7hrel uje ]r 2l
FEE Aastdoedt AMAFR P
80% 7} Bk Agtsicta wug w ook 29
il Eckelman (1975)& A& 33 ste]ER o
A AR #Aglel A 1/8inche] of Wl
HE hEE & AR A8 e 24 A
g AR A7, AdFHe] 2 BnEe Y
Foke] BA A2 AAE v 9low oo 11
w(1987) 9= AFAel W] ou 1
Azie] wel 7EF] AR Y AR T
ZAF A3 Aqulgy 2R FE
JMAA = F7Hetd AR 2 F ] oF 90%
Etof A AU AT E I8 4 et 2

(‘
o
il

Fr
®

O

o)

=]
=

2
il



WS - WIAF - FHF I FN AHFRLES) FUSE A

foe AR fAE(])-#4 a7y A3 - 29

¥ ket

W ASTM D 1037—878] A ¥wo] mzw
=9 AR §X8 2L LAY BE Ko
Al Z o] linch, No. 10 YALEE o] &3}
Aul T & JAR FAE 0% &
ANE 7HET 3 AEE A A U

3. Mz 3 Y

3.1 BAM=E

3.1.1 £3A8

UALE fA218 Z3E& A8 A& e SR
o FUEAFHLE FU A Yo A=
oA Tujsl R Ye o FEIFHE = 54
25mm, FEUEARFHE FA 18molAon AJF
A2 Zpzbe) W F, g a2 e dEe
Table 19 vebd vhe} o)
Table 1. Physical and mechanical properties

of the test boards.

Board type| Thickness | Sp.  Gr. | Moisture | Internal
| content | honding
{em}  |Oven| Air (%) strength

dry | -dry (kaf/en
P. B 250 0649 066 11.94 7.66
M. D F. 180 0.74 070 10.16 8.15
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Table 2. Description of the screws used in

the study
Head Root  {Length .
Serew Lype diameter(mm)[diameter(mm)| (mm) Threads/em
A-screw 58 3.0 25.0 7
B-screw 7.0 35 380 7
C-screw 7.0 40 310 7
D-screw 78 45 300 3
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Fig. 1. Relationship between pilot hole dia-
meter and withdrawal strength accord-
ing to four types of screw on the face
of particleboard.
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Fig. 2. Relationship between pilot hole dia-

meter and withdrawal strength accord-
ing to tour types of screw on the edge

of particleboard.
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Table 3. Mean withdrawal strengths and standard deviations according to four types of
screw and six types of pilot hole diameter in particlieboard.

Pilothole diameter(%)

- Screw 0 5 al 70 80 90
Materials wpe i Tawal senahikal s ——
¥ withdrawal strength(kgf) /standard deviation

A-screw 8.31 89, 30 8. 18 30, 68 70.17 66. 37

9.81 7,48 5. 57 4,04 E05 7.88

P. B. B.screw 91,19 43, 88 93,03 89,94 76. 81 51. 58
6. 38 f.14 £.o4 5. 66 £, 64 11.85

Face C-screw 98. 38 4.4 9. 37 §5.12 78,92 68,93
8,02 6.12 & 64 3,07 7.08 3.5

D-screw 74,10 6. 50 7ET 3123 43.07 31.64

7.96 4,63 5.3 3.05 5.58 4,00

srew AL 56,01 il IERE 50 76

4.19 209 4,67 6.59 6,91 7,58

P. B. Bscrew 19.53 57,57 52.53 .54 3.83 18,20
4,20 8. 38 6. (7 3.00 4,16 5. 86

Face Coscrew 5144 50,62 56,42 52.00 7.5 3,20
7.04 872 4 18 7.36 7,83 3.29

Docew 3818 30,20 30,86 %.99 15,80 14.11

3.92 3.4 44 475 305 3.63

Table 4. Analysis of variance for withdrawal
strength according to pilot hole dia-
meter on the face of particleboard.

Source pE| Sum o ,f\’ie““ F Value| P
Stuares | Square
Treatment 3 4127.774033 825, 554807 4, 19% % 0, (407
Error 18 3550, 432150 13’14340231

Tatal treatment 23 7678, 206183

" Usigmiicant & 0.05 level

Table 5. Analysis of variance for withdrawal
strength according to pilot hole dia-
meter on the edge of particleboard.

Source oF Sum of Mean
Squares | Square

Treatment 5 2474.403400 494. 880680 . 7‘*" (. 0024

Error 18 1347.825800 85. 990322

Tatal treatment 23 4022. 229200

a*” ! significant at 0.05 level
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Fig. 4. Relationship between pilot hole dia-
meter and withdrawal strength accord-
ing to four types of screw on the face
of medium density fiberboard.
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Table 6. Mean withdrawal strength and standard deviations according to four types of screw
and six types of pilot hole diameter in medium density fiberboard.

Piolt hole diameter(%)

Materials | tScrew 0 5 60 70 80 90
! YPEs withdrawal strength (kef,)/standard deviation
A-screw 538.33 68.29 7411 70,80 65. 58 56,22
7.16 4.59 2,27 8.12 5.75 .97
MDEF. B-screw 69, 13 74.04 77.43 71.32 63. 95 45.63
4,82 6.67 5.36 . 576 591 7.75
Face C-screw 7. 74 78.40 81.83 79,94 75.41 64, 36
6.65 4. 14 3.19 4.90 5.47 5.99
D-screw 57.28 38.47 64, 93 55,40 37.82 28.14
5.26 5.64 5.7% 6.19 5.00 4,22
A-screw H4.83 57.23 93,95 52.85 40.53 3. 18
3. 34 5. 34 6. 98 4,42 3.39 1.93
MDF. B-screw 59.62 66. 22 61,70 55.74 47.42 23.13
4,91 3.61 4,54 4.45 5,03 4,09
Edge C-screw 60. 48 73,16 69. 83 60,75 56. 30 44,58
6,23 6. 11 4,29 5.51 3.72 2.12
D-screw 54.14 52.10 42.65 33.90 23.76 14.83
3.10 2,80 3,15 4.35 3.00 2.43
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Table 7. Analvsis of variance of withdrawal

strength accordint to pilot hole dia-
meter on the face of medium density
_ fiberboard.

Sum of N -
Source BF ?um o - fean F Valuej PoF
Squares | Square
Trealment 5 1680.918421 336. 183684  2.49°*0,0695

Error 18 2425.571075 134, 753949

Total{treatment) 23 4106, 489496

- significant at 0.05 Jevel

Table 8. Analysis of variance of withdrawal
strength according to pilot hole dia-
meter on the edge of medium densi-
ty fiberboard

Source DF éum of | Mean F Valuej PrF
Squares | Square

Treatment 5 2082883021 596.576784  4.81"* 0.0052

Error 18 2186. 212975 121, 456276

Total(treatment) 23 5169, 096896
a™* L significant at §.05level
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