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ABSTRACT

PROPERTIES OF NAIL WITHDRAWAL HOLDINGS
ON KELEMPAYAN TIMBER (Neolamarckia Cadamba)

This research was to investigate the properties of nail withdrawal holdings on
Kelampayan timber and were tested based on standard ASTM D1761-12 to
determine the withdrawal strength of the nails. This research only have one
parameter which is three types of nails (smooth shank nail, ring shank nail,
screw shank nail). The testing were conducted in a room with temperature of
20°C and 65% of humidity of surroundings. There were about 6 nails for
every type of nails were tested during the research conducted. The results
show that the mean of maximum load for smooth shank nail is 1473.41N with
standard deviation of 119.44N. For the ring shank nail and screw shank nail,
it shows that the mean of maximum load are 1539.08N and 2570.03 with
standard deviation 317.98N and 465.02N respectively. The withdrawal
strength of the nails were recorded as 0.13MPa for the smooth shank nails,
0.14MPa for the ring shank nails, and 0.22MPa for the screw shank nails.
This research conclude that screw shank nail had the highest withdrawal
strength compared to the smooth shank nail and ring shank nail on the
Kelampayan timber.



TABLE OF CONTENTS

PAGE

CANDIDATE’'S DECLARATION i

ACKNOWLEDGEMENT iv

TABLE OF CONTENTS v

LIST OF TABLES vii

LIST OF APPENDICES vii

LIST OF FIGURES ' viii

LIST OF ABBREVIATIONS iX

ABSTRACT X

ABSTRAK xi
CHAPTER

1 INTRODUCTION 1

1.1 Background 1

1.2 Problem Statement s

1.3 Objectives of Study 3

2 LITERATURE REVIEW 4

2.1 Kelampayan Wood 4

2.2 Fastener 4

2.2.1 History of Nail 5

2.2.2 Types of Nail 5

2.2.3 Usage of Nail 6

2.2.4 Thread of Nail 6

2.2.5 Past Study of Nail Withdrawal 7

3 MATERIALS AND METHOD 19

3.1 Preparation of Raw Material 19

3.1.1 Kelampayan Timber 19

3.1.2 Nail 21



3.1.3 Universal Testing Machine
3.2 Nail Withdrawal Testing and Evaluation
3.2.1 Nailing Process
3.2.2 Nail Withdrawal Testing
3.2.3 Analysis
3.2 Experimental Design

4 RESULT OF DISCUSSION
4.1 ANOVA Analysis
4.2 Nail Withdrawal Strength
4.3 Smooth Shank Nail Testing Data Results
4.4 Ring Shank Nail Testing Data Results
4.5 Screw Shank Nail Testing Data Results
4.6 Mean of Testing Data Results

5 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions
5.2 Recommendations

REFERENCES

APPENDICES

CURRICULUM VITAE

PUBLICATION OF THE PROJECT REPORT UNDERTAKING
PERMISSION FOR REFERENCES AND PHOTOCOPYING

vi

22
23
23
23
25
26

27
27
28
30
31
32
33

34
34
35

36
39
43
45
46




