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Abstract

This research has been studied through factors in which affecting to the single point
incremental forming process by forming brass sheet with determined parameters such as rotation
speed, forming speed and forming ratio which were to be used in the forming. Based on the
experiment, the circle grid strain before standard forming was 2.50 mm; however when the
material was formed at the 30 degree angle, 300 mm/min forming speed and 400 rpm rotation
speed, the maximum major strain was 118.49% . At the 40 degree angle, with 300 mm/min
forming speed and 200 rpm rotation speed, the major strain was 63.76%. At the 50 degree angle,
with 300 mm/min forming speed and 200 rpm rotation speed, the major strain was 35.50%. All
factors in forming process, the average values of grain size structure are very similar in all points

on the single point incremental forming process.

Keywords: Sheet metal forming, Single incremetal forming process, Maximum major strain
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AANUATIANANNHUT (Thickness strain )
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2.2.24 M3UARINY (Polishing)
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M5N 2.3 BATIFIUNANVDINTAN 1 1UA1TNARDIATUNIATFIU ASTM [10]
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Thickness (mm) 0.63 0.66
Width (mm) 12.51 12.35
Cross section (mmz) 7.88 8.15
Load at 0.2 % offset yield strength (N) 1,569 1,567
Maximum tensile load (kN) 3.274 3.108
0.2 % offset yield strength (N/mm’) 199.15 192.29
Tensile strength (N/mmz) 415.48 381.35
Elongation (%) 31.60 29.66
Location of fracture In the length In the length
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Process parameter

I (mm) (Width) 58 mm
p(mm) (Depth) 0.5 mm
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Feed (mm/min) 100,200,400
Speed (rpm/mun) 200,400,600
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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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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 Approved by "'A T

g (Ms. Nalinthon  SuwapomeHaruwach)
............ f*‘ Dirccto}fpg.::.;g'%' )

Material Property Development Laboratory

Examined by

3. Nalu 1‘»\4

(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. Technopolis Tambon Khiong 5 Amphoe Khiong Luang Pathum Thani 12120 Thailand

Tel. (66) VC'.‘-S’? 9000 Fax 0 2577 9009



107

=»

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:2of 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 %6
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 (mm’) 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
Strength (W21 [Siopa]___0.m) Strength (V2] (Biepe T 0.08)
= 1";:‘/?-_—-— =t | - S
s I o o 7 S a7/
190) ! ! ! 00— /. G| p—
{ | DD | » =
: + . ‘ + — y e
2 : A B — P 3
0 0 m TR D) T L v S 5
Tensile no.1 Tensile no.2 7 A
FS-MPAD-MD!

Thailand Institute of Scientific and Technological Research
35 Moo 3, Technopoks Tambon Khiong 5 Amphoe Khiong Luang Pathum Thani 12120 Thaitand

Tel. (66) )00 Fax 0 2577 9009
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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 %
Testing machine : Electromechanical Universal Testing Machine SCHENCK RSA 250

The results of tensile test of

Brass - Zn 35 % (Longitudinal)

Specimen T1 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/mm’) 402.08 415.48
Elongation (%) 34.02 31.60
Location of fracture In the length In the length
Strength [N/mn"2) @ e T -
1 2 ] I
2 = eSS E=m=ss
e BN\ o P2 778 N N N NN N O |
TS = ==
% ) . 10 " 20 s EI: 3 l“;‘ s,
Tensile no.1 Tensile no.2 L—'— pe
FS-MPAD-MBE
S MZZ

Thailand Institute of Scientific and Technological Research

v
A o

qil‘]J .1 wamimﬁammauﬂ'ﬁﬂNﬂauazwmsﬂﬁmﬂmﬁummmﬁammmﬁmﬁmam
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FUN 1 YUFUIU30° F 100 S 400 307 1

FUN 1 YUFUIU 30° F 100 S 400 991 2

FUN 1 YUFUIU 30° F 100 S 400 909 3
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FUN 2 YUFUIU 30° F 100 S 200 907 1

FUN 2 YUFUIU 30° F 100 S 200 399 2

BFUN 2 YWFUIU 30° F 100 S 200 907 3
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FUN 3 YUFUIU 30° F 100 S 600 907 1

FUN 3 YUFUIU 30° F 100 S 600 907 2

FUN 3 YUFUIU 30° F 100 S 600 997 3
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FUN 4 YUV 30° F200 S 200 997 1

FUN 4 YU 30° F200 S 200 9071 2

FUN 4 YUFUIU 30° F200 S 200 907 3



116

FUN 5 YUFUIU 30° F 200 S400 997 1

FUN 5 YU 30° F200 S 400 907 2

FUN 5 YUFUIU 30° F200 S 400 907 3
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FUN 6 YUFUIU 30° F200 S 600 a7 1

FUN 6 YUFUIIU 30° F200 S 600 907 2

FUN 6 YUFUIIU 30° F 200 S 600 39 3
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FUN T YUFUIU 30° F 200 S 400 309 1

FUN 7 YUFUIIU 30° F 200 S 400 399 2

FUN 7 YUFUIU 30° F 200 S 400 309 3
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FUN 8 YUFUIU 30° F 200 S 300 309 1

FUN 8 YUFUIIU 30° F200 S 300 997 2

FUN 8 YUFUIU 30° F 200 S 300 907 3
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FUN 9 YUFUIIU 30° F 300 S 600 a7 1

FUN 9 YWFUIIU 30° F 300 S 600 907 2
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v
=S

FUN 9 YUFUIIU 30° F 300 S 600 AN 3
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FUN 10 YUFUIIU 40° F 200 S 300 07 1

FUN 10 YUFUIU 40° F 200 S 300 909 2

FUN 10 YUFUIIU 40° F 200 S 300 907 3
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FUN 11 YUFUIU 40° F 300 S 600 907 1

FUN 11 YUFUIU 40° F 300 S 600 909 2

FUN 11 YUFUIU 40° F 300 S 600 901 3
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FUN 12 YUFUIU 40° F 200 S 600 a7 1

BUN 12 YUFUIU 40° F 200 S 600 309 2

FUN 12 YUFUIU 40° F 200 S 600 907 3
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FUN 13 YUFUIU 40° F 200 S 200 997 1

FUN 13 YUFUIIU 40° F 200 S 200 301 2

BUN 13 YUFUIU 40° F 200 S 200 907 3
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FUN 14 YUFUIU 40° F 200 S 400 907 1

FUN 14 YUFUIU 40° F 200 S 400 909 2

FUN 14 YUFUIU 40° F 200 S 400 907 3
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FUN 15 YUFUIU 40° F 100 S 600 907 1

FUN 15 YU 40° F 100 S 600 909 2

BUN 15 YUFUIU 40° F 100 S 600 907 3
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FUN 16 YUFUIU 40° F 100 S 400 3011 1

FUN 16 YUFUU 40° F 100 S 400 907 2

FUN 16 YUFUIIU 40° F 100 S 400 309 3
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BUN 17 YUFUU 40° F 300 S 400 9071 1

FUN 17 YUFUIIU 40° F 300 S 400 907 2

FUN 17 YUFUIU 40° F 300 S 400 997 3
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BUN 18 YUFUU 40° F 100 S 200 9971 1

FUN 18 YUFUIIU 40° F 100 S 200 A7 2

FUN 18 YUFUIIU 40° F 100 S 200 39 3
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FUN 19 YUFUIU 50° F 100 S 200 307 1

FUN 19 YUFUIU 50° F 100 S 200 39 2

FUN 19 YUFUIIU 50° F 100 S 200 39 3
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FUN 20 YUFUIU 50° F 100 S 400 3071 1

FUN 20 YUFUIIU 50° F 100 S 400 9971 2

FUN 20 YUFUIIU 50° F 100 S 400 39 3
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BUN 21 YUFUIU 50° F 100 S 600 397 1

BUN 21 YUFUIU 50° F 100 S 600 907 2

FUN 21 YUFUIU 50° F 100 S 600 39 3
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BUN 22 YUFUIU 50° F 200 S 200 997 1

BUN 22 YUFUIU 50° F 200 S 200 9A7 2

FUN 22 YUFUIIU 50° F 200 S 200 39 3
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BUN 23 YUFUU 50° F 200 S 300 997 1

BUN 23 YUFUIU 50° F 200 S 300 907 2

FUN 23 YUFUIU 50° F 200 S 300 907 3
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BUN 24 YUFUIU 50° F 300 S 600 907 1

BUN 24 YUFUIU 50° F 300 S 600 9971 2

BUN 24 YUFUIU 50° F 300 S 600 907 3
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BUN 25 YUFUIU 50° F 300 S 400 907 1

BUN 25 YUFUIIU 50° F 300 S 400 907 2

FUN 25 YUFUIU 50° F 300 S 400 907 3
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FUN 26 YUFUIU 50° F 200 S 400 997 1

BUN 26 YUFUIIU 50° F 200 S 400 9971 2

FUN 26 YUFUIIU 50° F 200 S 400 39 3
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BUN 27 YUFUU 50° F 200 S 600 907 1

BUN 27 YUFUIU 50° F 200 S 600 9a7 2

=1

FUN 27 YUFUIU 50° F 200 S 600 3A9

v
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Grains - Chord Report
ZFISN
Sample Data
Date and Time: 15.01.2013 16:20
Job Number: normal
Number: 30-100-600
Dezaription:
Scaling
Name: S0X zvzo
X 0.125313 pm/Pixel
¥: 0.125313 pm/Pixel
Image Source
Source Name Folder Image Source
Image Path C:\D and Settingz\Admini \Dezktop
Eais i
Search Path
Automatio No
Measurement
Snapshot 1
Size 9.29

Totals
Size 9.29

Responsible Persons

Evaluated By:
Checked By:

AxioVision Materials Report - Chord-500X 1

[

o ' 2 { o A
gﬂ 4.1 HANSNARDIIAVIANTUNBUMSVUIUNMaIVEY 500 1111 ﬁlgll 30 93fN
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Grains - Chord Report

Sample Data

Date and Time: 15.01.2013 16:28
Job Number: normal
Number: 40-300-200

Scaling
Name: S0 zvzo

X 0.125313 pm/Pixel
| 5 0.125313 pm/Pixel

Image Source
Source Name Folder image Source

141

Image Path C:\D and 5
T i

Search Path

Automatic No
Measurement

Snapshot 1

Size 9.29

ZFEIRNS

Totals
Size 9.29

Responsible Persons

Evaluated By:
Checked By:

AxioVision Materials Report - Chord-500X

v ! g
qﬁ;‘]J 4.2 AaN1INAADNIAVUIANITUNDUNITUY

51

U

NMAIVIY 500 (11 NYY 40 DI
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Grains - Chord Report
ZFISN
Sample Data
Date and Time: 15.01.2013 16:32
Job Number: normal
Number: 50-300-600
Desoription:
Scaling
Name: S0 zvzo
x 0.125313 pm/Pixel
Y: 0.125313 pm/Pixel
Image Source
Source Name Folder image Source
image Path C:\D. and Settingz\Administrator\Dezktop
T :
Search Path
Automatio No
Measurement
Snapshot 1
Size 9.48

Totals
Size 9.48

Responsible Persons

Evaluated By:
Checked By:

AxioVision Materials Report - Chord-500X 1

w 1 3 1 o [ 1 H
31 4.3 HaNINABDIIAVIANTUABUMTUUFUNMIAIVEIY 500 111 NYY 50 BIF
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Output Image
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Snapshot 1

Size 10.73

Output Image
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Snapshot 2

Size 10.19

Output Image

Y H ! i
FUi 4 33 30, 8ATIMIIATOU 100, AT 400 997 1

Snapshot 1
Size 10.70

Output Image

QSI 1 o 1 d 1]
Fuh 4 Y4 30, OATINTATOU 100, AIINIEI400 IAN2

Snapshot 3

Size 10.37

Output Image

2 A o 4 o ]
FUN 4 41 30, OATINTATOU 100, A11WITI400 9AN3



148

Snapshot 1
Size  10.61
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Size 10.73
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Size 10.30

Output Image
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Snapshot 3
Size 10.79
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