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Thesis Title Influence of Lubricant on Workpiece Shapes in Compression

Bending Process

Name - Surname Lt. Krittaphart Nuanyong
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Thesis Advisor Assistant Professor Sirichai Torsakul, Dr.-Ing.
Academic Year 2014
ABSTRACT

The compression bending process is one of the most common processes which have been used
to perform the shape of products. However, several prior researches illustrate same basic defects which
normally occur in the process, such as spring — back after forming force has been removed, wrinkle, dent or,
even if, tearing off.

The objective of the research aims to study the influence of lubrications to the process’s ability in
terms of effects and performance on type of lubrication. Lubrication, which had been used in experiments,
can be divided into 3 categories by the aspects; synthetic, semi — synthetic and natural oil (coconut oil).
Steel had been used as a raw — material which has 3 different cross — sections; tube, round bar and sheet. In
experiments, those raw — materials were shaped by the compressive bending die set which can adjust the
bending angle between 30, 60 and 90 degrees. The results were collected and measured in terms of spring —
back, surface stain, surface roughness and physical aspects.

The results can be concluded that spring — back was affected directly by the bending angle.
Having increased the bending angle, spring — back was increased. The sheet with 90 degrees of bending
angle showed the highest amount of spring — back which up to 15.67%. In contrast, the round bar with 30
degrees of bending angle showed just around 5.67% which was the lowest amount of spring — back.
Lubrications can help to decrease the amount of spring — back when compared to dry process. Spring —
back can not be dropped significantly if the synthetic oil was applied. As a matter of fact that the surface
stain can be risen sharply by an increase of the bending angle, but, in experiments, lubrication can diminish
this effect, especially the synthetic oil, therefore, the highest surface stain belonged to the sheet and the
lowest fell into the tube that were 0.030 and 0.142 respectively. Finally, the surface roughness can be
decreased by lubrications. The synthetic oil had a greatest domination in this area where 0.29 Ra was a
lowest surface roughness which can be found in the experiment.

Keywords: compression bending process, springback, strain
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MATERIAL PROPERTIES ANALYSIS AND DEVELOPMENT CENTRE (MPAD)

Request No. : MDI 0582/56 Date : 25 April 2013

Date of request : I8 April 2013 Page:1of 3

REPORT ON ANALYSIS / TESTING
For
Rajamangala University of Technology Thanyaburi

39 Mool, Rangsit-Nakhonnavok Road, Klong hok. Thanyabu-i, Pathumthani 12110

Testing/analysis/investigation of : 1. Steel round, 2. Steel plate.

Method of testing/analysis/investigation :  Tensile test according to ASTM | ®M-04

Result of testing/analysis/investigation :-
The test results are attached.

Tested/analysed/investigated by Approved by

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 i+ this report. Publication of
the results on testing and analvsis is prohibited unless written permission is obtained from the governor of TISTR.

Thailand Institute of Scientific and Technological Research
35 Mu 3,Technopolis, Khlong 5, Khlong Luang ,Pathum Thani 12120, Thailand
Tel. (66) 0 2577 9000 Fax 0 2577 9009
E-mail : tistr@tistr.or.th \Vebsite . www tistr.or.th
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MATERIAL PROPERTIES ANALYSIS AND DEVELOPMENT CENTRE (MPAD)
MATERIAL PROPERTY DEVELOPMENT LABORATORY (MDL)
Request No. : MDIL 0582/56 Date : 25 April 2013
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 Reseurch
(MPAD/TISTR) to carry out tensile test of the 1. Steel round, 2. Aluminium round, 3. Copper round,

4. Steel plate, 5. Aluminium plate, and 6. Copper plate.

The specimens for tensile test were prepared by MPAD. Tte results are as follows :

Test date : 24 April 2013
Test temperature : 26 °C
Testing machine : Electromechanical Universal Testing Machine SCHE~CK RSA 250

The results of tensile test of 1. Steel round, 2. Aluminium round, and 3. Copper round

Specimen Steel round Alumirium round | Copper round
Diameter (mm) 6.03 5.94 6.04
Cross sectional area (mm’) 28.56 e | 28.65
Load at 0.2% offset yield strength (N) 10,304 £,431 8,337
Maximum tensile load (kN) 15.82 £.290 8.645
0.2% offset yield strength (N/mm’) 360.77 159.90 290.98
Tensile strength (N/mm’) 553.92 120.91 301.75
Reduction of area (%) 49.16 71.89 54.38
Elongation (%) 30.00 i8.67 27.73
Location of fracture In the length In thie length

Thailand Institute of Scientific and Technological Research
35 Mu 3.Technopolis, Khlong 5. Khiong Luang Pathum Thani 12120, Thailand
Tel. (66)0 2577 9000 Fax 0 2577 9009
E-mail : tistr@tistr.or.th  Website - www tistr or th
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Dimensional and Calibration Laboratory o~

Department of Industrial Engineering, Faculty of Engineering, . A X
Thammasat University, Rangsit Center DXCL ,"T_U"; !
99 Moo 18 Klong Luang, Pathumthani 12120, Thailand “. _\;\{/
Tel. 02-564-3001-9 Ext. 3174, Fax. 02-564-3017 S
Certificate No. : DCL-001/15 Page 1 of 2

Certificate of Calibration

Customer : Asst.Prof.Dr.Sirichai Torsakul
Faculty of Engineering Rajamangala University of Technology
Thanyaburi, 39 Moo 1, Rangsit-Nakhonnayok Rd, (Klong 6),
Thanyaburi, Pathumthani, 12110. Thailand.

Equipment - Roughness

Manufacturer : -

Type/Model : - Serial No. R
Method 2 -

Date of Receipt  : 8/12/2014

Date of Calibratic : 11/12/2014

ENVIRONMENTAL CONDITIONS
The calibration was carried out in the controlled ambient of temperature (20 +1)°C and relative humidity (50 + 10) %rh.

THE REFERANCE STANDARD

Description Typ Serial No.
Perthometer PGK Roughness PST-MSE 6851327

TRACEABILITY

This certificate is traceable to the International System of Unit (SI Unit) maintained at National Institute of
Technology (NIMT), Thailand, And Mahr Corperation (Thailand) Lid.

Issued Date Calibrated by: Approved by:

gl
12/12/2014 (Mr. Wacharachai Pimpakan) — (Assoc.Prof.Dr. Jirafat Teeravaraprug)

The uncertainty of measurement evaluation has been carried out by using the methodology in the “Expression of
Uncertainty and Confidence in Measurement (M3003)”. These uncertainties are based on a standard uncertainty
multiplied by a coverage factor, k=2, which for a t-distribution with Veff > 30 of effective degree of freedom
corresponds to a coverage probability of approximately 95%.

MAC-FM045; V.1, 01-Feb-12
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Department of Industrial Engineering, Faculty of Engineering,

Dimensional and Calibration Laboratory

Thammasat University, Rangsit Center

99 Moo 18 Klong Luang, Pathumthani 12120, Thailand
Tel. 02-564-3001-9 Ext. 3174, Fax. 02-564-3017

AT

s \
DCLTUE

Q-2

Certificate No. : DCL-001/15 Page 2 of 2
Results of Measurement
Measurement curved surface diameter 12 mm
i A
Line Measurement ] - Meas 3 verage (um)
Line 1 2.296 2.747 2.774
Line 2 2.347 2.341 2984 2673
Line 3 2.847 2.863 2.855
T —— Measurement curved surface diameter 15 mm T -
i Meas. 1 Meas. 2 Meas. 3 sl
Line 1 0.790 0.795 0.798
Line 2 1.256 1.269 1.269 1.102
Line 3 1.230 1272 1.242
ORI 2\ Measurement surface flate - o)
i \ Meas. 1 Meas. 2 Mens. 3 -
Line 1 1.214 1.215 1.212
Line 2 3.035 3.046 3.035 2.103
Line 3 2.057 2.057 2057
End of Certificate

MAC-FMO045; V.1, 01-Feb-12
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Abstract

The objective of this research was to study the influence of lubricants on workpiece
shapes in compression bending. The material used in the St 37 steel which had different shapes: (i)
steel tube has diameter 12 mm, (ii) steel bar has diameter 12 mm and (iii) steel sheet has 2.66 mm.
thickness and 25 mm. width. The important variables in the compression bending process
included lubricant types and bending angle. The lubricant has been used synthesis oil, semi-synthesis oil
and natural oil. The angle of bending has been used 30, 60 and 90 degrees. In this investigation, the
prediction of springback was essentially carried out as experiment and the results are presented in terms
of springback ratio. From these results, it was found that the type of lubricant has a great influence on the
bending phenomena. When considering springback, the steel sheet metal had maximum springback value.
The results clearly showed that; the steel tube springback value under synthesis oil condition angle of 30,
60 and 90 degrees was 5.67 %, 7.00 % and 8.33 %, steel bar was 7.67 %, 10.50 % and 12.33 % and steel
sheet was 9.33 %, 13.00 % and 15.67 % respectively.

Keywords: Springback, Lubricant, Compression bending
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