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 Background: Jointing of wood based product made from particleboard could be a 

drawback if it was not done properly. The common 4M chipboard screw tends to 

damage the particleboard surface. Therefore, suitable chipboard screw replacement and 

reliable screw insertion technique required in order to reduce number of damages. 

Objective: The objective of this study is to determine the correct match of screw size 

when using different screw insertion technique. Results: 3.5M chipboard screw has a 
less number of damage presence compared to common chipboard screw when using 

self-drilling insertion technique. Installer who is preferred to use self-drilling insertion 

technique can utilize this small chipboard screw to minimize the probability of damage 
occurred. Application of pilot-hole during screw fixing is suitable for all three types of 

chipboard screw. There is no significant difference on number of failure presence when 

using this technique. However, additional application of countersunk is a drawback for 
both 3.5M and 4M common chipboard screw. Only 5M chipboard screw provides a 

minor number of failures occur due to large screw head diameter. Conclusion: In 

conclusion, different size of screw should be used when implementing different type of 
screw insertion technique.  
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INTRODUCTION 

 

 Particleboard is used in mass production especially for wood product (Ericsson, 1992). Jointing wood 

products should be done with caution, in order to get the correct screw holding strength and to avoid the 

particleboard surface damages. However, damage occurrence on the particleboard surface cannot be denied 

(Abu, 2011). Identifying the damage presence (Abu, 2012) during screw insertion technique could help 

consumer or manufacturer to determine the screw withdrawal strength of the products. There are many ways to 

assemble wood products made from particleboard panel. Installer (the person who jointing the particleboard 

panel) can used dowel, screw fastener or any other techniques to attached the compartment. Preferable jointing 

practice by installer is screw fastener. It is because screw fastener is more reliable (Eckelman, 1974). In order to 

minimize possibility of damaging the particleboard surface, installer should take into account matching the 

correct screw sizes with the screw insertion technique.  There is tendency of improper installed screw to 

protrude out or chip-off (Abu, 2013). Three different screw and screw insertion technique were applied. This 

study was done to determine the correct match of screw sizes using different screw insertion technique in 

reducing number of damages.  

MATERIALS AND METHODS 

 

 An observation of screw fixing on the particleboard surface was carried out. The chipboard screw was 

inserted at the middle of the face surfaces of the particleboard sample. The particleboard used for the testing was 

P2 type, 16mm in thickness and 700±kg/m³ (BS EN 312:2003). The particleboard sample is 50mm x 50mm in 

length and width respectively. Three screw insertion technique tested is self-drilling screw insertion technique, 

pilot-hole screw insertion technique and pilot-hole with countersunk (P+CSK) screw insertion technique. Any 

failure spots during screw fixing activities were recorded based on failure pattern studied by Abu (2012). 

 The screw insertion technique is distinguish on application of pilot-hole and countersunk. The step of pre-

drilling pilot-hole during screw fixing is necessary. However, most installer skips this step by directly inserting 

the screw without pre-drilling (make a pilot-hole). This technique is known as self-drilling screw insertion 
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technique. Installers neglect the application of pilot-hole due to time concern on completing of jointing wood 

products. The pilot-hole diameter and depth implementing in this study is 3 mm and 16 mm respectively. The 

pilot-hole diameter was essential in reducing screw-fixing damages. According to Customwood Company 

(2001), recommended suitable pilot-hole diameter is 2.7mm. Tradesman essential guide magazine (2011) 

recommended pilot-hole in the range of 2.0mm to 2.6 mm diameter.  

 The feature of the screw is cross recess, type H Phillips (BS ISO 1891:2009). The chipboard screw was 

distinguished on its diameter size. One part of small and another one is bigger than common chipboard screw 

size was used in this study. The smaller chipboard screw was used to reduce the tendency of the particleboard 

surface to damages (Özçifçi, 2009). Application of larger screw is not allowed to minimize the edge from 

splitting. Recommended screw diameter should not exceeding 20% of the panel thickness. Figure 1 shows the 

image of three different chipboard screw used in this study. Table 1 shows the screw specification for these 

three types of screw. All screw has a different screw and root diameter. The length of the screw should not be 

exceeding the length of the screw insertion depth (Breyer et al, 2003). 4M common chipboard screw is the 

common screw used by installer in jointing the kitchen cabinet panel. 4M CS are specifying as 4x30 mm and are 

name as SF 45. The screw thread diameter is approximately 3.7 mm meanwhile the screw diameter is about 

2.2mm. The 3.5M CS is specified as 3.5x30 mm. The screw thread diameter is approximately 3.2 mm 

meanwhile the screw diameter is about 2.0 mm. The 5M CS are specified as 5x30 mm. The screw thread 

diameter is approximately 4.6 mm meanwhile the screw diameter is about 2.8mm. 

 

Screw Full Image Screw Head Screw End 

4M Common 

Chipboard Screw 

 

 
  

3.5M Chipboard 

Screw 

   

5M Chipboard Screw 

   
 

Fig. 1: Chipboard Screw Image. 

 
Table 1: Chipboard Screw Specifications. 

Screw Type Pilot-hole 

Diameter 
(mm) 

Pilot-hole Depth 

(mm) 

Screw 

Diameter 
(mm) 

Root 

Diameter 
(mm) 

Thread 

Depth (mm) 

4 M Common Chipboard Screw 3 16 3.7 2.2 1.5 

3.5 M Chipboard Screw 3 16 3.2 2.2 1.0 

5 M Chipboard Screw 3 16 4.6 2.8 1.8 

 

RESULTS AND DISCUSSION 

 

 Table 2 shows screw fixing damages detected on three-difference type of chipboard screw. Over 225 

number of sample studied, 43% samples were damages compared to 57% in good condition. The percentage 

between good and damaged screw were discussed. ANOVA test for self-drilling, pilot-hole and P+CSK 

insertion technique shows in Figure 2. There is evidence to conclude that at 5% level of significance, the mean 

of failure occurred is similar for pilot-hole insertion technique (p-value = 0.552 > 0.05). However, the mean of 

failure occurred is different for self-drilling and P+CSK insertion technique. Both screw insertion technique p-

values were below than 0.05 which is 0.034 and 0.000 respectively. 
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 Common 4M chipboard screw shows a moderate number of damages in all insertion technique. 5M CS 

were damaged more by 47% while 3.5M CS showed few damages by 22% compared to common chipboard 

screw. The result was contrast in both pilot-hole and P+CSK insertion technique. 3.5M CS showed highest 

damages for both pilot-hole and P+CSK insertion technique by 43% and 51% respectively. The lowest damages 

for pilot-hole and P+CSK insertion technique is 5M CS. The screw was damaged by 21% and 4% respectively. 

 Number of damages for self-drilling insertion technique is contrast with pilot-hole and P+CSK insertion 

technique. Self-drilling insertion technique shows that number of damages will increase parallel with increasing 

chipboard screw diameter. It means that smaller diameter of chipboard screw is better. It will reduce the 

particleboard fiber from swelling, protruding and damaged fiber bonding at the particleboard wide surface. 

However, the trend for pilot-hole and P+CSK insertion technique is decreasing downward. It is probably 

because of the factor of pilot-hole pre-drilling. The pilot-hole pre-drilling shows it is a reliable technique to be 

applied in order to reduce number of damages. 

 

 

 

 

 

Where; 

: 3.5M Chipboard Screw 

: 4M Chipboard Screw  

: 5M Chipboard Screw 

 

Fig. 2: Screw Fixing Damages in Three-Difference Chipboard Screw. 

 
Table 2: ANOVA and DMRT of Screw Fixing Damages in Three-Difference Chipboard Screw. 

 Analysis of Various Screw 

Self-Drilling Pilot-Hole P+CSK 

Lowest 3.5M CS 5M CS 5M CS 

Highest 5M CS 3.5M CS 3.5M CS 

ANOVA Sig. Diff SIMILAR Sig. Diff 

Good 3.5M CS All 5M CS 

Bad 5M CS None 4M CS / 3.5M CS 

ANOVA 3.5M CS A 5M CS A 5M CS A 

4M CS AB 4M CS A 4M CS B 

5M CS B 3.5M CS A 3.5M CS B 

 

 From the screw fixing observation, all damages were segregate based on failure pattern (Abu, 2012). 

Failure Mode 1, Mode 3 and Mode 4 did not occur. Mode 6 is the highest percentage of failure observed at 

41.3%. The lowest percentage of failure mode was Mode 2 and Mode 5 observed at 0.9% respectively. Table 3 

shows the highest percentage of damages for all three-screw insertion technique. Each insertion technique has 

different number of failure mode observed.  Figure 3 to Figure 5 shows the graph of six types failure modes 

when using self-drilling, pilot-hole and P+CSK insertion technique. Failure Mode 6 is the highest failure type 

for all screw insertion technique.  There was no failure occur in Mode 1, Mode 3 and Mode 4 for self-drilling 

insertion technique. There are only failure occur in Mode 6 for pilot-hole and P+CSK insertion technique. 

 Self-drilling insertion technique causes variety of damages pattern compared with other two-insertion 

technique. It is because the presence of lamination on the particleboard wide surface. It is contrast with pilot-

hole and P+CSK insertion technique. Both insertion technique damages are Mode 6. This failure mode 

happened due to the over screw or bigger countersunk. The pilot-hole and P+CSK insertion technique requires 

pilot-hole pre-drilling for screw fixing. The pilot-hole pre-drill prove that the clearance hole applied can reduce 

the stress at the particleboard wide surface.  

 
Table 3: Statistic Percentage of Chipboard Screw Failure Mode. 

 Analysis of Various Screw 

Self-Drilling Pilot-Hole P+CSK 

Highest No. of Damages 5M CS 3.5M CS 3.5M CS 

Percentages (%) 43 51 47 

Type of FM FM 2,5,6 FM 6 FM 6 

Highest FM 6 FM 6 FM 6 

None FM 1,3,4 FM 1,2,3,4,5 FM 1,2,3,4,5 

Screw Insertion Technique 

Self-drilling  Pilot-hole P+CSK 
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Type of Failure Modes 
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Fig. 3: Chipboard Screw Failure Mode – Self-Drilling Insertion Technique. 
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Fig. 4: Chipboard Screw Failure Mode – Pilot-Hole Insertion Technique. 
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Fig. 5: Chipboard Screw Failure Mode – P+CSK Insertion Technique. 

 

3 .Conclusions: 

 This study was done in order to determine the effect of chipboard screw size and screw insertion technique 

to the number of failure and type of failure mode. In conclusion, both alternative chipboard screws were much 
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better in reducing number of damages. Smaller diameter chipboard screw was excellence when applied with 

self-drilling insertion technique. However, it was worst in pilot-hole and P+CSK insertion technique. It is 

probably due to pilot-hole pre-drilling diameter that is standardized to be used with 4M common chipboard 

screw. The grip between screw thread and particleboard fiber during the screw fixing will be loosen. Therefore, 

3.5M chipboard screw is suitable to be used in kitchen cabinet installation because it is much better compared 

with common chipboard screw. This screw is also much cheaper compared to thicker chipboard screw. 
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