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ABSTRACT

This thesis will cover the assembly of tensile test machines. The purpose of this project is to assemble tensile
test machines, which have a maximum tensile force of 10 tons for the use in Industrial Engineering laboratories. The
designing procedures will consist of many steps and the first step is to study various tensile test machines, then we
have to inspect the various components needed for the machines. We also need to consider the frequency of use of the
machines and for what purpose will the machines be used. We also have to analyze the various costs of the different
components in order to create a cost-effective machine, as well as a highly accepted machine by the industry. Once we
know all the important preliminary information, we can then calculate the dimensions of the structures. Select the
most suitable components, and create a machine of perfect size according to the industry’s needs. Another thing we
need to consider is whether we should produce our own components or purchase components from outside sources.
We also need to find out which assembling process will be the most time consuming. Once we have all the
information concerning the design and assembling process, we can then start the actual designing process. For tensile
machine test testing, we will testy by get specimens (Aluminum, Cast) to pull until it is broken. To find maximum
value of diameter which tensile test machine can pull to be equivalent as the value from calculate or not. This project

can be improved to tensile test machine, which can shows tensile force at monitor.
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UM 2.17 1m0 anaae LI IR [3:P163]

Load cell

{é Specimen
Moving
1 crosshead

U7 2.18 nanmsmauveunTeInaaRUNIIAS [3:P163]
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Ultimate tensile strength
90 b = 87,000 psi (600 MPa)
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1 2.19 uaaaurumWAIBIRY - AIRSEAd TV anzHaNegilituiinl udus g [3:P164]

v a v =< v =)
2.7.1 Qmmmﬂmena*nm”lﬂmnmamaeuusamsmwwumwmmmu = ANULIATEA

(Mechanical Property Data Obtained From The tensile Test and Stress — Strain Diagram) [3:P165]
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3. Ultimate tensile strength
/a3 o Q A
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Tugdavesnudangu ( Modulus of Elasticity)
< A o 2 - a Y Y ' 2
1uﬂ15“flﬂ’dﬁ)ﬁui\'WN‘U@\ﬂaﬁ8Lll'l’]llll.‘iQﬂ\iﬂiﬁ’ﬂ1ﬁ'€)‘l§‘uﬂu'ﬂﬂﬂ6ﬂﬂ;“,Lﬂﬂﬂ'ﬁUﬂﬂ’mﬂﬂtmzﬂﬂjaﬂﬂlﬁﬂﬂﬂ
Qy u’;’ g @ [l a o [ a A a '
pon Fusmtiufzaduauganmin dmsulane madegduuuiugy Tdwnfiqadndszdesndt 15
I o o o v o J a N
wedidud Ineia ludrdmuTanznavezlinnuduiuivesnnuduuazanunisa lugismsugiveuinu

a & 4
AmANuIAL — aAnaseadenssy dailuldamnguesgad (Hooke’s law)

16



DilpoRIANaIY T300NINA1AIANTEIN

I

O (ANUAU) E € (ANUATEA )

G 1
E = — (il Pa m3e psi)
€

P A @ A '
e E A9 Il’@aﬁﬂl@Qﬂq’mUﬂﬂqu

o : v o Jo < o '
Iuﬂaﬁmmmmﬁﬂﬂquﬂzanwuﬁ'ﬂummumuswmwuﬁzszmwa:man‘luTamuaﬂamwﬁu MIN

o 0 =t <
4.1 Hus gdavesnudanguesTanzurewila Tanziiian Tugdavesnnuiangugaazlinnuuds
=}

3h  =Sh.

3 ( Stiffness) ﬁamammumaﬂnmfuwuﬂﬂuﬂafmaammsﬂmumﬂsxmm 30 x 10° psi (207 GPa) Tumzi

o))

sgiilonnaniii lugdnvesnmuBanguilszana 10 9 11 x 106 psi (69 - 67 GPa) szdunal¥ifiuilugents
=) a0 =
augl azlisnai

M31911 2.1 Tugdavesmmdianguvealanzuazlansraawnasila [3:P165]
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Modulus of Shear
olasiicity, modulus,
10-¢ psl 104 psl Polsson’s
Materal (GPa) {GPa) ratio
Aluminum alloys 10.5 (72.4) 4.0 (27.5) 0.31
Copper 16.0 (110) 6.0 (41.4) 033
Steel (plain carbon and low-alloy) 29.0 (200) 11.0 (75.8) 0.33
Stainless steel (18-8) 28.0 (193) 9.5 (65.6) 0.28
Titanium 17.0 (117) 6.5 (44.8) 0.31
Tungsten 58.0 (400) 22.8 (157) 027

' . o w a v <
Yield Strength_f11 yield strength TnamwdWauinluniseenuuylassadalumsiennssy msgindusunss
{ 4 I3 4 v o o = '
useiigeluudusenaalangnie lanznannans oddy veamsifoguuuunsgy) /1 yield sirength @nse
o ] Yo ¥ a 3 v a P P ' .
dunariulddnnn unumwamdy — anuason veundnndinsyy 3UM 2.17 90 y Aeyaiuaaas yield
strength uAd 110 Tanzuyile onaaeunsReudIMaeaUALMNANLIAY — aasen Tuumunes 'l

a < P
HaRdgA yield DUAUYR LBU LLW‘Llﬂ'lWﬂ’ﬂiJLﬂu ﬂ??u&ﬂiﬂﬂﬂl@ﬂiﬁﬂ”ﬂfﬂlﬂg LﬁUlJﬂ'J'lllLL’NLLngQEﬂVI 2.18

') S N A N N B N
0 005 005 005 oMo 015 02 025

Slrain

3UM 2.20 pumwAIIIAU-AIASEA dmsumanniazaulumsnagounsana [3:P166]

17

45801



a4 4 o a ek e & . v g 4 a |a
lunsdlisuil ilennuinioanagl wiSuRaiudniusadmuaga Yield 13inmuduse wefivsua
a a ,§l ] ' &4 o o . vl 4 &4 a =)
vonnuinsuAnsgL inaTumiusuAmM il Taeg 1u wazezdmua yield strength 13ign Fuileifannusion
s g @ {
nuwnsgy 0.2 nledidud duansluglusunmanuduniuaien 30 2.21
' - o ' /2 o < ) & v
A1 0.2 1WosIFUA Yield strength 81992139071 0.2 1051FUA DOWIEN yield strength Fam1 1AINUNUA
AL — Anuingen U 2.21 Tasnsamduoingafifinnuinon 0.002 in /in (m /m ) wundlufudad
I v o 1A ' ' o @ {
wanensiugy ( Frauthudunse ) uazdatuduidunnsasnsiugl ( srafudunse ) nasiafuduiiny
, A Y s v a o sl o o v
nnynmsauglveadulisuesnimiy - anwnSon nngadatiandulunuaseduludauunuandu
Tunsdlves Ui 221 9211 yield strength w1y 78,000 psi Turnauiaulusanguld yield strength

Y

" @ s 4 < .
AU 0.1 1Wesisua 2owWidm yield strength

T T T T T
B0 ™ ——
\o.zx offset yield <500
70 strength
60 -
-1400 3

A 5
§ 50 g
= #
g -1300 w
3 40 - g
oo
= =
= S
g 30 |- 0.2% offset 4200 ™
2 construction line
o

20

-1 100
10 in
0.002 o X 100K = 0.2 offset
1 1 I i 0‘

0 0002 0004 0006 0008 0010
Engineering strain, in./in.

a ) a N Y P =
3‘1]‘“ 2.21 BHHNINANNAH-ANNINTEA uammumﬂumumwmgﬂ‘n 2.20 vENUAHAIINIATEN

tetiazi 0.2 Wesidud eerlidin Yield Stress ldaziBuniy [3:r167]

. . < < y <9 v a4 )
Ultimate tensile strength 1uA1nuuiausagegaludulfe anundu - anuinoa idemsnngadiud
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Nickel alloy steel tempered at 700°F
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Stainlesa steel sheet 17-7PH
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Nickel alloy steel
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—
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\__Bare aluminum alloy sheet (2024-T81)
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Stress g, 1000 psi
3
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Structural steel (mild steel)

Magnesium 4
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Strain ¢, in/in.
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