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ABSTRACT

Sheet metal forming process is still a complicated process in manufacturing. In order to get
the production process of sheet metal to shape according to their choice. Consists of a process at
work in many parts of such process The design process of production of molds used in forming the
mold used in forming sheet metal is complex to manufacture and have High price and In forming a
mold formed of sheet metal requires a high-capacity machines in sheet metal forming by Moreover,
with the process of forming a mold in its original form is more complicated. Has presented a new
concept. In the process of forming sheet metal without the use of molds forming. That is the single
point incremental forming process. It studies the factors at work that affect the forming of sheet
metal forming process with single point incremental forming process. So that it can be used as
guidelines and alternatives for the industrial production of sheet metal forming

The evaluated material was standard JID grade SKD11 that was formed as bar with 60 mm
in long and its tip was hemisphere shape 10 mm. It was used for forming tool for Brass plate
containing Cu and Zn were equal to 61.34 percent 38.4 percent. The forming process were to press
and spin on metal surface into pyramid frusta 58 x 58 mm with 20 mm in deep using grease as a
lubricant in the forming process. There are three forming factors were forming angle, speed, and
feed rate they was used for determining the effect on forming force and strain rate occurring on
metal surface after formed and average surface roughness of metal after formed. Then compare the

characteristics of the image occurs with analyzing the behavior of each factor.



The results showed that both angle forming , feed, and speed are all factors that affect the
working process of a single point incremental forming process. The factors used in the angle
formed. Affects both the force used in forming, strain rate and surface roughness average A value
changes significantly by the factors angle formed. The speed of the factors that cause the changes in
average surface roughness increased and speed will result in forming the surface strain occurs. And
conclude that The use of force in forming the forming factors the impact of the forces that occur in
forming the most is. The angle formed. And angle suitable for forming a single point incremental
forming process with the realization of force arise at work in the experiment were minimal is angle
forming a 50 degree angle is equal to 572.23 Newton. The factors affecting the strain that occurs
on the surface in the process. It is a factor angle ,feed and conclude that Factor for the angle formed
by the cause of strain rate that occurs on the lowest surface is forming a 50 degree angle is equal to
21.64% and feed that is less than 300 millimeters per minute. And the average surface roughness
values that. The best factor in forming the impact of the average surface roughness values that occur
on the metal surface minimum is forming a 30 degree angle with a value equal to 0.59 Ra and factor
in the speed of forming the impact of the average surface roughness values that occur on the metal
surface minimum is the speed of the device at speeds of 200 per minute, which is a factor that

causes the lowest surface roughness.

Key word: single point incremental forming process / strain rate / roughness average
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Process parameter

1 (mm) (Width) 58 mm
p(mm) (Depth) 0.5 mm
h(mm) (Height) 20 mm
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Feed (mm/min) 100,200,400
Speed (rpm/min) 200,400,800
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M9 N.1 YoyansnaaeImIiaadaIANNAseaRd Taeiinisyugll

DATIANUIATEANAN (%)

L1l

=

NYN 30 B

3

misﬁugﬂﬁgu 30 9471
fhadelumsiinau 9ATIAUATEATAN %

AN AAW/ANUTITOU ﬁ;m'?i 1 i]ﬂ‘ﬁ 2 ﬁ;m'?i 3 ﬁ;ﬂﬁ 4 | Aunde
100/200 95.04 93.96 93.96 95.68 94.66
200/200 99.28 108.04 80.52 100.44 97.07
300/200 87.52 93.96 89.64 101.6 93.18
100/400 84.32 105.76 92.12 95.08 94.32
200/400 105 94 95 93.92 96.98
300/400 98.28 95.12 97.2 102.56 98.29
100/600 94.08 91.8 99.28 92.88 94.51
200/600 81.08 84.32 87.68 103.56 89.16
300/600 96.12 92.88 88.6 105.72 95.83

ATIANUATIATON (%)
misfiyugﬂﬁagn 30 99AN
fladalumsiiau ATIANUATIATO

anuSuAwaudasey | il | aii2 | 9aii3 | ai4 | Aunde
100/200 -15.64 -17.84 -16.76 -12.28 -15.63
200/200 -12.44 -15.56 -15.36 -18.36 -15.43
300/200 -17.84 -10.28 -14.6 -15.52 -14.56
100/400 -14.6 -11.36 -19.64 -17.52 -15.78
200/400 -15.6 -18.88 -14.28 -15.52 -16.07
300/400 -17.84 -13.48 -16.56 -16.52 -16.1
100/600 -16.76 -15.76 -18.6 -19.64 -17.69
200/600 -17.84 -13.52 -18.6 -18.6 -17.14
300/600 -18.92 -9.16 -15.52 -18.6 -15.55

a o 4 { {
NAADIMNNITINADIAT519N 3.2 ,M15199 3.30a2n15199 3.4
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DATIANUIATEANAN (%)

L]
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msﬁugﬂﬁuu 40 0371
Hodalumsiau 9ATIANUATIAKIAN
ANUISUAL/ANIFITOU i1 | 92 | 9aii3 | qafi4 | Aunde
100/200 42.52 41.88 42.96 38.84 41.55
200/200 4048 | 4356 | 4296 | 43.04 42.51
300/200 41.44 46.8 39.6 | 43.08 42.73
100/400 43.68 42.6 44 | 40.92 42.8
200/400 3944 | 4148 | 44.12| 46.08 42.78
300/400 41.08 41.72 43 41.96 41.94
100/600 39.68 42.68 40 42.04 41.1
200/600 40.56 44 88 40.88 44 42.58
300/600 47.88 43.6| 40.88 | 4492 44.32
ATIANUATIATO (%)
mis'ﬁyugﬂﬁagu 40 ©3FN
adalumsiinnu 9ATIANUATIATO
AU AAW/ANNTITOU ﬁ;m'?i 1 ﬁ;ﬂ‘ﬁ 2 fg@‘ﬁ 3 fgm?i 4 | sunde
100/200 1552 | -13.96 | -12.16 | -1524 | -14.22
200/200 1448 | -12.44 | -1448 | -13.04| -13.61
300/200 1552 | -1552|  -13.2 16 | -15.06
100/400 1552 | -18.52 |  -132| -132|  -15.11
200/400 176 | -186| -15.16 | -142| -16.39
300/400 1528 | -19.32| -14.16 | -12.16| -15.23
100/600 -18.52 -16.56 -16.08 -15.92 -16.77
200/600 -14.48 -15.28 -10.12 -15.24 -13.78
300/600 -15.52 -17.6 -15.24 -15.24 -15.9

a J 4 4 4
NAADIANNITINNDIA519N 3.2 ,A15199 3.30azA15199 3.4
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ANUISUAL/ANIFITOU i1 | 92 | 9aii3 | qafi4 | Aunde
100/200 13.84 19.68 16.88 23.16 18.39
200/200 204 | 22.16| 1688 | 22.12 20.39
300/200 1272 | 1584 | 12.72| 18.96 15.06
100/400 17.92 | 21.04 148 | 2132 18.77
200/400 1276 | 1896 | 16.92 | 16.96 16.4
300/400 12.72 21.16 20 18.04 17.98
100/600 19.04 19 18.96 23.16 20.04
200/600 18.96 22.08 14.84 16.88 18.19
300/600 20| 2324 20 | 20.04 20.82
BATIANUATIATO (%)
migﬁyugﬂﬁi;u 50 9971
adalumsiinau 9ATIANUATIATO
AU AAW/ANNTITOU i]ﬂ‘ﬁ 1 i]ﬂ‘ﬁ 2 i]ﬂ“ﬁ 3 i]ﬂ‘ﬁ 4 | Aunde
100/200 -8.08 -11.12 -11.12 -9.12 -9.86
200/200 -11.08 -10.12 -14.2 -15.24 -12.66
300/200 132 -162| -1524|  -156 -15.06
100/400 132 -1116 | -13.2 -12 -12.39
200/400 142 | -1116 | -11.12| -13.16 -12.41
300/400 -11.16 | -11.16 | -16.24 | -15.16 -13.43
100/600 1012 | <132 -142] -12.12 -12.41
200/600 -15.24 -11.16 -11 -13.2 -12.65
300/600 -12.16 -13.2 -12.16 -11.16 -12.17

a o { { 4
NAABIMINNITINADITA519N 3.2 ,M15199 3.30a215199 3.4
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A13197 N .4 TOYANINAADIANNNIIVHIURAY (Ra)

] A A
anusrlumsnaoui

9

yulEmsvugl 30 oaen

9

yulEmsvug 40 oaen

9

yuldmsvugl 40 oaen

<
AN TuMIriyY (Speed)

3
A5 UM 1YY (Speed)

<
A5 IUMIHYY (Speed)

200 RPM 400 RPM 600 RPM 200 RPM | 400 RPM 600 RPM 200 RPM | 400 RPM 600 RPM
100 mm/min 0.592 0.793 0.787 0.911 1.31 1.137 1.338 1.736 1.54
200 mm/min 0.591 0.82 0.766 0.929 1.071 1.128 1.316 1.583 1.791
300 mm/min 0.572 0.661 0.805 0.886 0.935 0.924 1.339 1.616 1.597

NAADINUNITINNDS A1T199 3.2 015199 3.318A13197 3.4
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' v o
A1519% N.5 VDYANIITNAADINITIALI (Newton)

< A A
ﬂ’ﬂmi’ﬂﬂﬂﬁlﬂﬁ’i)ﬂ%

4

{q ¥
yuildmsaugal 30 oeen

b4
=

g ¥
yunlamsvugll 40 oamm

E4

iq ¥
yuildmsaugal 40 oeen

<
A5 UM 1YY (Speed)

<
A5 1UMIHYY (Speed)

3
A5 UM 1YY (Speed)

200 RPM 400 RPM 600 RPM 200 RPM 400 RPM 600 RPM 200 RPM | 400 RPM 600 RPM
100 mm/min 665.76 780.305 671.93 554.62 589.835 589.835 537.015 563.425 545.815
200 mm/min 758.63 665.745 656.96 642.655 581.03 563.42 545.82 537.015 537.015
300 mm/min 715.275 693.205 693.6 616.24 563.425 581.03 572.23 537.015 510.605

NAADIMUIITITNDI AT 3.2 413197 3.31agA5 190 3.4




A 9 (% @ Qy A A [ d? a A
ATNN N.6 éuauuawamﬁmmmwuwmwuwmmmﬂaﬂu"lﬂwmmsﬁuugﬂ (Vaaas )

guclumiéﬁyugﬂ
909 30 99N 40 037 50 99N
1 0.60 0.6 0.6
2 0.54 0.55 0.56
3 0.30 0.42 0.44
4 0.22 0.32 0.42
5 0.32 0.54 0.56
6 0.60 0.6 0.6
7 0.34 0.56 0.56
8 0.22 0.34 0.5
9 0.30 0.42 0.46
10 0.54 0.55 0.56
11 0.60 0.6 0.6

A s { a =
NARDIAINNITNINDTAT NN 3.2 191N 3.3 Lagh1519N 3.4
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X-ray fluorescence spectrometer, Philips PW-2404
Semi-quantitative X-ray fluorescence spectrometry analysis
Temperature 25 + 5 °C, Relative humidity 60 + 10 % R.H.
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Al 0.02
Si 0.03
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S 0.02
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Ca 0.01
Fe 0.01
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i S840
kRt 100.00
Notes: 1. USnaveadazsgiinsaudiduldifounnmiinusmwesngiinudaomaiia XRE
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TISTR

MATERIAL PROPERTIES ANALYSIS AND DEVELOPMENT CENTRE (MPAD)

Request No. : MDL 0857/54 Date : 4 May 2011

Date of request : 4 April 2011 Page : 1 of 3

REPORT ON ANALYSIS / TESTING

For

Rajamangala University of Technology Thanyaburi
39 Muh1, Rangsit-Nakhonnayok Rd. Klong Hok, Thanyaburi Pathum Thani 12110

Testing/analysis/investigation of : Brass - Zn 35 % (Transverses and Longitudinal)
Method of testing/analysis/investigation : Tensile test according to ASTM E8
Result of testing/analysis/investigation -

The test results are attached.

Tested/analysed/investigated by

1D B

2

Examined by

(Ms. Nalinthorn Suwaporncharuwach)

This report contains 3 pages

FS-MPAD-GEN-510-1-01/02/48

Remark: The above results are valid exclusively for tested/analysed samples as mentioned in this report.
Publication of the results on testing and analysis is prohibited unless written permission is obtained from the Governor of TISTR.

Thailand Institute of Scientific and Technological Research
35 Moo 3. Technopohis Tambon Khiong 5 Amphoe Khlong Luang Pathurn Thani 12120 Thailand
Tel, (66) 0 2577 8000 Fax 0 2577
E-mail : tistr@tistr.or.th Website @ ww
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TISTR

MATERIAL PROPERTIES ANALYSIS AND DEVELOPMENT CENTRE (MPAD)
MATERIAL PROPERTY DEVELOPMENT LABORATORY (MDL)
Request No. : MDL 0857/54 Date : 4 May 2011
REPORT '

Customer : Rajamangala University of Technology Thanyaburi Page : 2 of 3

Rajamangala University of Technology Thanyaburi has commissioned the Material Properties
Analysis and Development Centre, Thailand Institute of Scientific and Technological Research (MPAD/TISTR)
to carry out tensile test of the specimens of Brass - Zn 35 % (Transverses and Longitudinal)

The specimens were prepared by customer. The results are as follows :

Test date : 4 May 2011
Test temperature : 25 e
Testing machine : Electromechanical Universal Testing Machine SCHENCK RSA 250

The results of tensile test of

Brass - Zn 35 % (Transverses)

Specimen T1 T2
Thickness (mm) 0.64 0.66
Width (mm) 12.25 12.35
Cross sectional area (mmz) 7.84 8.15
Load at 0.2% offset yield strength (N) 1,572 1,567
Maximum tensile load (kN) 3.139 3.108
0.2% Offset yield strength (N/mm°) 200.51 192.29
Tensile strength (N/mm’) 400.38 381.35
Elongation (%) 29.50 29.66
Location of fracture In the length In the length

Strenath (/mn21 CSmope ] 0.00] Stranath (/2]

o = i = s L,Fw- =

=1 | =
T [T] [T 7] " . s o . [T el s 0w [
Tensile no.1 Tczm]e no.2 =
FS-MPAD- Milj
S DQ,_,&,__' ;

Thailand Institute of Scientific and Technologmal Hesearch
35 Moa 3, Technopolis Tambon Khlong 5 ng Luan

Tel. (66) 0

E-mail : tistr@tistr.or.th Wet
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TISTR

MATERIAL PROPERTIES ANALYSIS AND DEVELOPMENT CENTRE (MPAD)
MATERIAL PROPERTY DEVELOPMENT LABORATORY (MDL)

Request No. : MDL 0857/54 Date : 4 May 2011
REPORT

Customer : Rajamangala University of Technology Thanyaburi Page : 3 of 3

Test date : 4 May 2011

Test temperature : 25 °c
Testing machine : Electromechanical Universal Testing Machine SCHENCK RSA 250

The results of tensile test of

Brass - Zn 35 % (Longitudinal)

Specimen T T2
Thickness (mm) 0.65 0.63
Width (mm) 12.57 12.51
Cross sectional area (mmz) 8.17 7.88
Load at 0.2% offset yield strength (N) 1,599 1,569
Maximum tensile load (kN) 3.285 3.274
0.2% Offset yield strength (N/mm”) 195.72 199.15
Tensile strength (N;’mmz) 402.08 415.48
Elongation (%) 34.02 31.60
Location of fracture In the length In the length
s — . b 1] !
o e - - : =
- . " |

T ] " 0 8 I 8 Ak 40

Tensile no. 1 Tensileno.2 I

Thailand Institute of Scientific and Technological Research
35 Moo 3, Technapalis Tambon Khiong 5 Amphoe Khiong Luang Pathum Thani 12120 Thailand
Tel (BRI 0 2877 9NNO Fav N 28577 anna
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A Study of forming angle parameters on single point incremental forming
by CNC 3 axis milling machine of sheet metal
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Abstract

In this research presents the sheet metal forming process that is different from traditional sheet
metal forming process which has more cost and more consumed energy. This research also presents the
forming process without mold that is single point incremental forming that control by CNC machine and
using tools easy to produce. This research studies the factors that affect the single point incremental
forming on the sheet metal is the surface roughness and change shape after forming a task compared to
the real. The study will shaping the material. Brass plate. By the constant value that used to work as
Speed, feed and dept of z axis in each round. And the parameters used in forming. With a different angle
is 30, 40 and 50 degree angle. The results showed that the roughness of the brass plate on forming a 50
degree angle. Is the surface roughness of 2.4 Ra and maximum decreases when the angle formed in less.
And the accuracy of the geometry found that the angle is 50 degrees with the highest accuracy. And the

accuracy is reduced. When the angle formed in the lower order

Keywords: single point incremental forming ,sheet metal forming, computer aid manufacturing
E mail : thongchai@swu.ac.th
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