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ABSTRACT

This project presents a carcass hanger design and using of a carcass hanger in the
factory. In the current process, once the production staff has produced the carcass, it will be placed on
the carcass conveyor. After that the carcass will move along the carcass conveyor and wait until
the 2™ stage production staff take the carcass to the next production step. In the near future, the company
will produce the new tires which are different from the current models. Because the new tire has only
one NC layer, this reduces the strength of the carcass. It is found that when the carcass is placed on the
carcass conveyor and wait for the 2™ stage production staff to take the carcass or while waiting for
the 2™ stage production staff to come back from the break time, the carcass has collapsed. Consequently,
the collapsed carcass could not be used. Therefore, this problem must be solved so that it does not affect
the production of this tire. In order to eliminate the carcass collapse, a carcass hanger is designed. A
carcass hanger is a device that is used for hanging of a carcass, which can eliminate the problem of

carcass collapse.

Keywords : Carcass, Carcass Conveyor, Carcass Hanger , Carcass collapsed
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Positive distributed load
v ¥

| |

Positive intermal shear
M M
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Positive internal moment
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. =1 1 13 ddl. o o o
diagram  veImuilANNOBTY  Tasmwizlunsanaiuganszinlaousanszviniluge  (concentrated

loads) 139FA1 (couples) UAZLIIUNATLIY (distributed loads) a9 A1 luUALIAY

I o By
¥2NANUYANTLYN 1A Distributed Load

AT
Frea ety disgram
i
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= ot
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Wodeuaunmsn 2.3) waz 2.4) nileglugl dv = —w(x)dx uaz M = Vdx udd aums
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A A o

2 = ! . o w d 4 .
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o 3 ' { o ! o ! ' ¥
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31/7 2.7 shear diagram 1182 moment diagram Y99A1UYNNT£¥11AY Distributed Load (FnT41,2006)

AV = — [w(x) dx (2.5)
(Mawlavunlasueausaiou = Aravvesiuiinield distributed load)
AM = [V(x)dx (2.6)

) ¥ 1 v )
(M3aounlasvos moment = NuNA101d shear diagram)
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¥ v
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Yy
22 19 Ox = —=Z0m (2.11)

§ 1 o 4 = 1 1 1
Tagi O, nuefamduysolgagaveaninudu wamsaasauaasliiuhlusannudandu
¥ i 4 1
anuAusannwaouladhlawnuaduassmuszozvianniiuinans (U 2.13)

y

\r-,v "_'l"
_ l

Neutral surface N

UM 2.13 AnuiAuda (Beer et al 2012)

& ' 1 ; d A da P y ¥ vy
AITHIUNANI U @ﬂmﬂuhm‘im WUW'J“V]UJHﬂﬂ‘]ﬂﬂiﬂﬂ?gxﬂf“TﬂﬂJi’)ﬂﬂ'ﬂﬂlﬂu ﬂﬁﬂ@ﬂﬁ?ﬂ?'jﬂwuqﬂﬂn'iTﬂ

ANUTURUT

ij dA =0 (2.12)
f(-—ya'x dA) = M (2.13)

UNUEUNT (2.11) adluauns (2.12)
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] ; ;
A1319N 2.1 Mechanical Properties of Three Non — Steel Metals (Budynas et al.,2011)

(a) Typical Properties of Gray Cast Iron

Fatigue
Shear Stress-
Tensile Compressive Meodulus M"_"f’l"‘ ol : Endurance Brinell Concentration

ASTM Strength Strength of Rupture Elasticity, Mpsi [H Hardness Factor
Number Sue, kpsi S, kpsi S50, kpsi Tensiont Torsion S, kpsi Hg Ky
20 il 83 26 9.6-14 3.9-56 10 156 1.00
25 26 97 32 11.5-14.8 4.6-6.0 11.5 174 1.05
30 31 109 40 13-16.4 5266 14 201 1.10
35 36.5 124 485 14.5-17.2 5869 16 212 1.15
40 42.5 140 57 16-20 64-78 18.5 235 1.25
50 525 164 73 18.8-228 72-80 215 262 1.35
60 62.5 187.5 88.5 20.4-23.5 18-85 245 302 1.50

*Polished or machined specimens.
“The modulus of elasticity of cast iron in compression corresponds closely o the upper value in the range given for tension and is a more constant value than that for lension
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(b) Mechanical Properties of Some Aluminum Alloys

Aluminum Strength Elongation Brinell
Association Yield, S,, Tensile, S, Fatigue, Sy, in2in, Hardness
Number Temper MPa (kpsi) MPa (kpsi) MPa (kpsi) Hg
Wrought:
2017 O 70 (10) 179 (26) 90 (13) 22 45
2024 0 76 (11) 186 (27) 90 (13) 22 47
T3 345 (50) 482 (70) 138 (20) 16 120
3003 HI12 117 (17} 131 (19) 55 (8) 20 35
H16 165 (24) 179 (26) 65 (9.5) 14 47
3004 H34 186 (27) 234 (34) 103 (15) 12 63
H38 234 (34) 276 (40) 110 (16) 6 77
5052 H32 186 (27) 234 (34) 117 (17) 18 62
H36 234 (34) 269 (39) 124 (18) 10 74
Cast:
319.0* T6 165 (24) 248 (36) 69 (10) 2.0 80
333.0° T5 172 (25) 234 (34) 83 (12) 1.0 100
Te 207 (30) 289 (42) 103 (15) 153 105
335.0* Té6 172 (25) 241 (35) 62 (9) 3.0 80
T7 248 (36) 262 (38) 62 (9) 0.5 85

*Sand casting.

"Permanent-mold casting.

(c) Mechanical Properties of Some Titanium Alloys

Yield, S, Strength Elongation Hardness
(0.2% offset) Tensile, 5, in2in, (Brinell or
Titanium Alloy Condition MPa (kpsi) MPa (kpsi) Rockwell)
Ti-35A° Annealed 210 (30) 275 (40) 30 135 HB
Ti-50A7 Annealed 310 (45) 380 (55) 25 215HB
Ti-0.2 Pd Annealed 280 (40) 340 (50) 28 200 HB
Ti-5 Al-2.5 Sn Annealed 760 (110) 790 (115) 16 36 HRC
Ti-8 Al-1 Mo-1V Annealed 900 (130) 965 (140) 15 39 HRC
Ti-6 Al-6 V-2 Sn Annealed 970 (140) 1030 (150) 14 38 HRC
Ti-6A1-4V Annealed 830 (120) 900 (1300 14 36 HRC
Ti-13 V-11 Cr-3 Al Sol. + aging 1207 (175) 1276 (185) 8 40 HRC
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ATV 3.4 AMNUAUUAANN)UYDIING (Budynas et al. 2011)

Strength (Tensile)

Yield Ultimate Fracture, Coefficient Strain
Sy, Su, of, oo, Strength, Fracture
Material Condition MPa (kpsi) MPa (kpsi) MPa (kpsi) MPa (kpsi) Exponent m Strain ef
1018 Steel Annecaled 220 (32.0) 341 (49.5) 628 (91.1)' 620 (90.0) 0.25 1.05
1144 Steel Anncaled 358 (52.0) 646 (93.7) 898 (130) 992 (144) 0.14 0.49
1212 Steel HR 193 (28.0) 424 (61.5) 729 (106)* 758 (110) 0.24 0.85
1045 Steel Q&T 600°F 1520 (220) 1580 (230) 2380 (345) 1880 (273)" 0.041 0.81
4142 Steel Q&T 600°F 1720 (250) 1930 (2100 2340 (340) 1760 (255)* 0.048 0.43
303 Stainless Annealed 241 (35.0) 601 (87.3) 1520 221y 1410 (205) 0.51 1.16
steel
304 Stainless Annealed 276 (40.0) 568 (82.4) 1600 (233)" 1270 (185) 0.45 1.67
steel
2011 Aluminum T6 169 (24.5) 324 (47.00 325 47.2)! 620 (90) 0.28 0.10
alloy
2024 Aluminum T4 206 (43.0) 446 (64.8) 533 (77.3)* 689 (100) 0.15 0.18
alloy .
7075 Aluminum T6 542 (78.6) 593 (86.0) 706 (102)f 882 (128) 0.13 0.18
alloy

*Values from one or two heats and believed to be attainable using proper purchase specifications. The fracture strain may vary as much as 100 percent.
'Derived value.
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S, = 341 MPa

S, = 220 MPa

Ed
Avuald N, = 10° 50U 1Az FuNUTUANUAUGIZAIAY 63 MPa

W ifleein §', = 341 MPa < 1460 MPa

=1
.

wlan S, = 0.504S,,

S', = 0.504(341)
§', =171.864 MPa
o'y = S, + 345

o'y = 341 + 345
o'r = 686 MPa

MInauMsn 22810 S, = S,
_ —log(a'r/Se)
log(2Ng)

_ —1log(686/171.864)
- log(2 x 10°)

b =-0.095

NAANNITN 2.26

f=2L@2x10%)>P
Sut

686
- 2 1 334—0.095
f=337(@x10%)

f=0977

68



INAUNITN 2.30

S
Se
_(0.977 x 341)?
=T 171864

a = 672.53 MPa
Llﬂ&’i]']ﬂﬁllﬂqiﬁ 2:32
T
N = F)b

1
)—0.095

N =(

672.53

N = 6.68 x 10'? 301 Ans
o ¥ 4 = v 10
AU aLuIuAIMaleIglaau 6.68 x 101 sou
! a e
Taolunaazfumalssnu sgldaugauviuasang 5 sou

¥ o o A ) o
ﬂgﬁulﬂi]’lu']u?umﬁ1n1§ﬂ1°ﬁﬁyﬂllmjuﬂ13ﬂ1ﬁ

6.68 x 1010
5

IUIUIU =
= 1.336 x 10%° Ju

w 2 s 3 A @
AYUU mqmﬂﬁﬁ’ammmﬂ;ﬂumumsmﬁ ﬁ'lll"l'iE]Lﬂuﬂﬂ’é]iﬁ‘ljllﬂsl]@\‘l‘l’l']ﬂ‘iﬁﬁ'lu

69



A
UNN 4
HanNFAUHUIU

Y 3 o o 14 y o w
Gluumﬁﬁ]ﬁﬂﬁ’]'ﬂa\‘]WﬁﬂjiﬂTLuquuEUﬂQIﬂ'iQﬂ'lu ﬂ'l'if]ﬁ]ﬂllﬂﬂﬂ;fﬂlﬁlﬁ]uﬂ'lﬁﬂ'lﬁ lﬁ@ﬂ—]ﬂﬂ

o 1 as A @ 1 ~q 9 a w Y g 9 o
tgrimimiagu menasninnisideniaaaen nldluniswia naseinuunes lduuvvesyauviuas

@ | : = i o 4 ar ! a i
Amaeenul A931 4.1 Fas1vaziBoanoInuuIavesyaLuIumIAaIasTag N 1Tkanazgnsyyeglu

1
=Y

-t g’) 3’4 o g}/ 1 w o = &
LL‘]J‘iJﬁ'V]\i‘I’HJ@ mﬂummﬂumumaumiﬁau'uu“lﬁmaﬁj’mmmua:timnmiwawgmw:}umsmﬁ

it
i
.

Bz

stainiess steal SUS304

Carcass Hanger
" Assembly Bt

Cwheel SE2P-58 100 UC)

JUN 4.1 nuyvesyanvIUAI AT

@ o ) 2 v s
NAINMITBNULVYALYIUATIATE U T T1NTN solidworks 1ATVTBUTO8 YALYIUAIT

3 a 3 o v W = @ 3 4
mangnHaaaiaasgniudanlseny a1l 4.2 gauvauaimaaiuise lsuviuaisad uas

o w o ' I kY <] '3 vl w " = w a9
ﬂ’lﬂii]‘]TELJW'Iﬂ'lﬁ‘F]'lﬂEJuLLﬁSiENﬁ'lﬁJ"l’iﬂGL“h’cluﬂ"l'iLﬂ‘LIﬂﬁﬂWﬁ“Um:m‘WHﬂ\‘l"qu?~|'lfJWﬂ$]Wﬂi’Jﬂﬂ’JU



U7 4.2 gauvaumine

1 o 9/ o a g.o o o
clumuaﬁ"!ﬂﬁmaaa ﬂ$ﬂ1ﬂ’l‘i?Jﬁ“l.f’]fJ"Uuﬂ@u1UH1‘5LL‘1J’Juﬂ13ﬂ"Iﬁ ‘Llu“ljﬂuﬂnuﬂ'l'iﬂ'lﬁiﬂﬂ
a

¥
Hrunouaano 11

o o o
1. eamimelaglgiioon 2 Dranazvhma@desminia
¢ 3 i g ¥ P4
2. snamsmat I ludwnlduvmuuyanvaumsnig

o = o & 5
3. #NAMITAADNATUHUIVUY

& w o

(4 o o [
“ﬁﬁﬁﬁ\ﬂ%'lﬂ‘ﬂ'lﬂﬁll‘ll')uﬂﬁﬂ’]ﬁ'ﬁju‘ljﬂlwﬂuﬂ’lﬁﬂ'lﬂ'ﬁﬂﬂgﬂﬂuﬁ? mimngﬂumuﬂgiu
o s ~ A w kY el o 4 g 9 1 ] = a wa
ﬁﬂHmSﬂﬁgﬂ‘ﬂ 4.4 mamawuﬂamm&mim:mmsmﬂu‘lﬂham@m wuﬂamﬂmm‘mﬂgumma

3
[ a ) a 1
Punutuaeudady udnhmdma ldadeeesoneli

71



P 4 o
Qﬂ‘lﬂ 4.4M3MAMAININYNLUIU

72



a
N 5
agUnamsantivanuuaz oo

51 agdwamsduiiuam

o o @ ci’ ¥ d 4 o o o
namadutiuanInssaunini Gesmsesnuuuyauyiumsmaiomiatlyining
' ° = o & 4 o Y ¢ b
gu Tagsiinisanyinaziiniseonuuuyuauierhunlylu sy Tasgauviumimazyionia
4 ' w § =1 4 ' @ § [ o
Pymimimagu duieannnanuuiustvesminiaanas dawalindsniwminaunduuin
Y Y ¥ A " o q ¥ = ¥
MsWNIDSN eursaaiwenesa ldaeiteauas luidonar i ldmedssuansondasiese ldaw

dhwvanenniaTssnummua 13 luugazdu

52 gruazglassn

A ‘:3.1 [~ cjl. q) dq ¥ o a w a o o o V]
iiesnnTassnuiiiiulaseun ldeenuuugilnsal linuusun auwisdu 108 unaunis
o ' S ¥ o o Y = a ¥ 3 oA 3)
nmsviiaulutaazvuaeuiuiniluazdedlimsanyuassuanunienvedtoya ludiuneg lylums
Y = = A a & 9 o 9 9 Y oa A
aonuuel Meduazivoa o llfemamilyminonzinavunezileadu lulvilynuvaniufaiu
A o 18 = 3/ 1 ) a = 3
Wesninminminizeanuu Tag lufineazinsoudeyaod19n HA1INBOAULLIAZNAADBNUILGD 32
1 = g e o a ow 1 4
Tuawrsaldan1desdduiunndesnisi Idmeusengydssndssuw il Tasnldnlse Tom
9 @ o = 4 Hq v kY ' B 2
dmiumsaniivaueenuuuiiosninlusunsunldlunisesnuu dnaaeslimeld Tilsunsuiim

1 1 9 2 a 1 B & o vq 9 ! v
nou lugsauniseenuuydautlu lledragne Sevi ldldaineudrsuinluniseanuyy

53  Ysiausuu

o @ I~ 4 1
FmsuniseenuuvulasldTsunsy solidworks 111 Tl sunsunldluniseenuuuedig
1 .é A a w 4:{ 9/ :31J r g’/ = = d’l =
uwsvate FalusHnunuen 1y ldsunsui lun15eenuuUAIUKINNINNIAISIIAINT TUIASBINA T
& v E 2 Y1 o = 2 i ;
msaeunugIums s llsunsuilumseenuuuszihulse Teminenunanyuiuediawn uazazyie

¥ s a |
Timseonuuuiidszansninuiniu



ONH15H1994

[1] Richard G. Budynas and J. Keith Nisbett.(2011).Shigley’s Mechanical Engineering Design. 9 th
ed.New York : Mc Graw-Hill.
[2] Ferdinand P. Beer , E. Russell Johnston Jr. , John T. Dewolf , David FF. Mazurek .(2012).Mechanics of

materials. 6th ed.New York : Mc Graw-Hill.

Dy,

ar

y o =) o
[3] 1.0.57.MYONT gnagIia (2552).MI0BNIULIATEITNTNAL.AFINN : dninwuniel,

9

I'd
= s

4 a 0o w a o
[4] W.9.3A.NMUGNT YNAZNA .(2552)msaammmﬂ%aﬂﬂiﬂnz.ﬂgamww - gninwurineal.

[5] naenaas aq, hnaiietui 13 uns1nu w.a. 2561

http://mechatronics.exteen.com/20140315/mechanics-of-materials-pdf

74



