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ABSTRAK

Kekasaran permukaan memainkan peranan yang penting dalam penghasilan produk
berkualiti. Pengajian ini memberi keutamaan kepada kesan faktor-faktor yang menpengaruhi
kekasaran permukaan aluminium alloy dalam proses pemesinan. Mereka ialah pembolehubah
kadar suapan, kedalaman potongan dan kelajuan putaran. Keadaan alat pemotongan sebelum
dan selepas pemesinan, corak hausan dan kesannya dibentangkan dalam bahagian
perbincangan. Ini merupakan sebahagian daripada pengajian yang dijalankan. Perbandingan
antara permukaan aluminum alloy dibuat berlandaskan gambar-gambar yang diperolehi
sepanjang proses pemesinan. Nilai kekasaran permukaan kemudiannya ditentukan menerusi
pengiraan secara digital menggunakan Alat Pengiraan Surfpak mengikut persamaan Nilai
Purata Arimetik. Nilai-nilai yang diperolehi dalam proses pemotongan memuaskan dengan
syarat faktor dalaman dan luaran dipertimbangkan. Perbincangan dan cadangan dibuat dan

dibentangkan pada bahagian akhir.
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ABSTRACT

Surface roughness plays an important role in product quality. This research is mainly focused
on determining the effect of some working parameters on surface roughness in machining
aluminum alloy. These working parameters are feed rate, depth of cut and spindle speed. The
tool condition such as before and after machining, types of wear and its effect are briefly
introduced in the later discussion section. This is as the side study of the research. An
approach of making comparison between the machined surfaces upon the pictures captured is
taken. The roughness values are then verified through digital measurement using Surfpak
Digital Measurement Device based on Arithmetic Mean Value rule. Metal cutting
experiments demonstrate the results obtained in this research produce satisfactory errors
differ from some cf the existing range subjected to the internal and external factors. Later in

the chapter, the discussions and recommendations are presented.

i



Pusat Khidmay

UNIVERST

LIST OF FIGURES

Figure Title

1.1 A typical turning operation as shown in (a) and (b).

1.2 Related turning operations (a) chamfering, (b) parting, (c)
threading, (d) boring, (e) drilling, (f) knurling.

1.3 Standard terminology and symbols to describe surface finish
(unit in microinches).

1.4 Arithmetic Mean Value of R, as a sample.

1.5 The typical range of surface roughness obtained in turning
process.

1.6 The most common method of work holding, the chuck, has
either three jaws (a) or four jaws (b).

1.7 For accurate machining, cylindrical parts can be turned
between centers.

1.8 A collet mounting assembly.

1.9 A tool post for single-point tools.

1.10 Seven basic tool holder styles.

1.11 Turning tool holders in the left and various insert shapes in
the right.

2.1 Schematic illustration of a turning operation showing depth

of cut, d, feed, f; and cutting speed, V.

v

10

11

13

13

18

Makiumag Akademix

TI MALAYSIA SAR



Figure
22

2.3

24

2.3

2.6

2.7
2.8
2.9
2.10
2.11

2.12

3.1
3.2

3.3

Title

HSS tool blank in the left and boring tool, right-hand, left-
hand cutting tools in the right.

Various pill pressed carbide parts in the left and various
carbide preformed parts in the right.

Various sizes and shapes of hot- and cold-pressed ceramic
inserts in the left and polycrystalline diamond material
bonded to a carbide base of various sizes and shapes in the
right.

Distribution of work material during chip formation.
Continuous chip with narrow, straight primary shear zone in
the left, secondary shear zone at the chip-tool interface in the
middle and continuous chip with large primary shear zone in
the right.

Continuous chip with built-up edge.

Discontinuous or segmented (non-homogeneous) chip.
Crater wear in the left and flank wear in the right.

Nose wear in the left and Slastic deformation in the right.
Mechanical breakage in the left and abrasion in the right.
Chatter marks are shown on the right-hand side of the
picture.

Aluminum alloy shaft.

SPINNER TC 46-MC.

Turning carbide tool.

23

25

27

28

29

30

31

32

33

37

43

46

49



Figure
34
4.1
4.2
43
4.4
4.5
4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

Title

Surfpak Digital Measurement Device.

Ra vs. spindle speed.

Ra vs. spindle speed.

Ra vs. spindle speed.

Ra vs. feed rates

Ra vs. feed rates.

Ra vs. feed rates.

Picture and graph of sample with spindle speed of 600 rpm,
feed rate of 0.01 mm/rev and depth of cut of 0.50 mm

Picture and graph of sample with spindle speed of 2400 rpm,
feed rate of 0.10 mm/rev and depth of cut of 0.20 mm

Picture and graph of sample with spindle speed of 4200 rpm,
feed rate of 0.30 mm/rev and depth of cut of 0.80 mm.

Ra vs. spindle speeds in depth of cut of 0.20 mm from all
groups.

Ra vs. feed rates in depth of cut of 0.20 mm.

Ra vs. depth of cut in spindle ;‘peed of 1200 rpm.

Picture of sample with feed rate of 0.3 mm/rev, stated
spindle speed and depth of cut of 0.20 mm.

Picture of sample with feed rate of 0.3 mm/rev, stated
spindle speed and depth of cut of 0.20 mm.

Picture of sample with feed rate of 0.3 mm/rev, stated

spindle speed and depth of cut of 0.20 mm.

vi

55

56

57

58

59

60

61

62

64

67

69

70

70

71



Figure
4.16

4.17

4.18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

Title

Picture of sample with feed rate of 0.3 mm/rev, stated
spindle speed and depth of cut of 0.20 mm.

Picture of sample with feed rate of 0.3 mm/rev, stated
spindle speed and depth of cut of 0.20 mm.

Picture of sample with feed rate of 0.3 mm/rev, stated
spindle speed and depth of cut of 0.20 mm.

Picture of sample with feed rate of 0.3 mm/rev, stated
spindle speed and depth of cut of 0.20 mm.

Pictures of samples with spindle speed of 4200 rpm, stated
feed rates and depth of cut of 0.20 mm.

Pictures of a sample with spindle speed of 4200 rpm and
feed rate of 0.01 mm/rev.

Picture of the insert before undergoing cutting operation in
the left and after going a few cutting operation in the right.
Side view of the insert showing a small size of flank wears
due to rubbing along machined surface.

Pictures of the inserts showi?ig the crater wear on both side
of insert.

Pictures of the inserts showing the flank wear on different

view of insert.

Vil

7%

72

73

74

75

76

Fi

78

79



LIST OF TABLES

Table
1.1

1.2

2.1

2.2
3.1
32
33
4.1
4.2
4.3
44
4.5
4.6

4.7

4.8

Title

Seven basic tool holders.

List describes the different insert shapes from strongest to
weakest.

Representative researchers with their studies that had been
carried out on investigation of effect of speed, feed, depth of
cut, nose radius and others on the surface roughness.

General Recommendation for turning operations.

Factors in the experiment.

Technical data of cutting tool

Technical data of Surfpak Digital Measurement Device.
Average mean values of Ra for feed rate of 0.01 mm/rev.
Average mean values of Ra for feed rate of 0.10 mm/rev.
Average mean values of Ra for feed rate of 0.30 mm/rev.
Average mean values of Ra for depth of cut of 0.20 mm/rev.
Average mean values of Ra for depth of cut of 0.50 mm/rev.
Average mean values of Ra for depth of cut of 0.80 mm/rev.
Ra vs. spindle speed in depth of cut of 0.20 mm for three
different feed rates.

Ra vs. feed rates in depth of cut of 0.20 mm.

viii

16

21

45

49

51

53

35

56

57

58

59

63

66



rates with spindle speed of 1200 rpm.

X

68



TABLE OF CONTENTS

ii
iii
F FIGURES iv

ABLES viii

3.1 .'Tmﬂl“k holding device N 8
_f 1.3.1.1 Chucks 8
 13.12 Between centers 9
- 13.1.3 Collets 10
3.2 Tool holding device 1
3 Cutting tools 12

~ 133.1 Tool holders 12

)
ke

1

5



-

h-speed steel
en carbide

on-nitride base ceramics
ic boron nitride

er-reinforced materials

Xi

ER 2.0 LITERATURE REVIEWS

13
14
15
15

15

16
18
19
20
2

22

23
24
24
25
25
26
26
26
27

27



inuous with a BUE

ontinuous or serrated

affect chatter
ng vibration and chattering

xii

29

30

3

E 2

32

32

33

33

33

33

34

34

34

34

35

36

36

37

38

39

39

40

40



A ! 4
i aquction

1 CNC turning machine

~ Technical data

2.1 Ravs. spindle speeds
f'f.‘ nﬁ vs. feed rates

analysis

4.1 Parameters against Ra Value
44.1.1 Spindle speeds
44.1.2 Feed rates

4.4.1.3 Depth of cuts

) METHODOLOGY OF RESEARCH

PTER 4.0 RESULTS AND DISCUSSIONS

xiil

40

42

43

45

46

46

47

49

50

52

53

3

57

63
63
63
66

68






