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Abstract

T.K. Service Garage is after market service on coach work of slide cars utilized for carrying
vehicles and machinery or moving equipment. There were issues that occurred due to slide cars
being vehicles that required modifications. T.K. Service Garage assigned the intern students to
inspect slide cars to see whether or not they met the standard. They also analyzed any details in
accordance with improvements and modifications required to be submitted to the Registrar of the
Department of Land Transport for consideration. The intern students utilized Microsoft Excel to
analyze load distribution, reaction, chassis strength, angle of slop, maximum velocity, minimum
turning path, rear axle performance and leaf spring performance. The package software displayed
a shear force diagram and a bending moment diagram. The purpose was to find the shear strength
value, where the chassis most supported the shear strength and the highest bending moment value
that occurred according to the graph. The calculation results investigated through Microsoft Excel
and the package software were shown to meet the standard required by the Department of Land
Transport.

Keywords: modification, slide car, load distribution, chassis strength, performance
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v 9
gﬂﬁ 4.9 MIMUIUNITNISAIYUINUN
UMINUTTNN+WINNUTUTO+ETY auna T

SIENTITATUIU
1) msnszarsiiiviin
ﬁwwﬁ’ﬂﬂuqaqm = 8,000 nn.
dwmidnsowan = 4,430 an.
dnmilnwinau + gane = 110 An.
ddinussun = 8,000 - 4,430 - 110
= 3,460 nn.
- 558 wu.
110 fin. ’ 12 =1 267 %l.
[ ]
I |
T__ 381.5 wu.
|

|

3,460 x 12 / 381.5 + 110

= 219 nn.
ﬁﬁﬂﬂ'ﬂﬂi‘sﬂﬂ+wﬂ'ﬂ¢'\uﬁu‘m+ﬂ§°ﬁ'za adNaINNY - 3,460 + 110 - 219

= 2351 An.

WA aIvae 33

vhminsawan 2,050 2,380 4,430 nn.
ﬁﬂﬂﬁﬂﬂ?ﬁﬂﬂ+wﬁﬂd’]u'EI’U‘iﬂ+D§'ti’38 219 3,351 3,570 nn.
ﬁwwﬁ'ﬂﬂuqaqm 2,269 31 8,000 an.
AUTIOUZLNAN 3,100 6,600 nn.
aussauzuuUaUSY 3,000 7,800 nn.
AUTIOULYNY 3,020 5,760 nn.
YUY 7.50R16-14PR 7.50R16-14PR
Amitminmianans 11,000 15,000 nn.

UINSFIUANRUIVTNNIITaIT ¢

WANISAUWIN

posiuvdnawwaivine (wani 2) luifiu 11,000 Alansu wSauwin

guETIMinUsINLiiu - 15,000 Alansu

¥~ y A v a ¥ o
DUIVIUNLNATUUNTINGER 2,269 filan3u visou N uUNIILE

FIUUTIVINGIGR 8,000 Alaniu

LidunasgruRiauIminmanalaiivua ()
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S18NNTATUI
2) Reaction
ﬁ:WﬁﬁnUisnn = 3,460 nn.
ﬁmﬁnwﬁnqwﬁumuazﬁ‘ﬁw = 110 an.
Pwtinsnan - 4,430 nn.
ThwtineIesud - 550 nn.
vhwiindaduazdue = 4,430 - 1,800 - 550
= 2,080 nn.
ﬁ:wﬁﬂﬁ’a%uaxﬁm Taolods - 2,080 / 622
= 3.346 NN/,
ﬁmﬁnmmﬂiﬂmag&l = 3,460 / 558
= 6.201 NN/,
- 558 .
660°0n 12 «u. 267 .
S bbb bbb Iy TET TR eI
|
Aoo5 W ; 1738 @u. A
103.1 %3, 281.5 =51, 137 9.
R1 =1,716 nn. R2 = 4,484 nn.
51U 4.10 MamuIusalgnIen
Rl = 3,460 x 12 + 2,080 x 173.8 + 660 x 3815 /
= 1,716 nn.
R2 = 3,460 + 2,080 + 660 - 1,716
= 4,484 fn.
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44 Determinate Beam Module >
Back File Loads

== | == | =

Enter
Total Beam Length |?51-6
|- l Cancel
in. bd
Location of left Location of
support right support
103.1 [484.6]

v
o/ o

319 4.13 ANweNTIAzANNEYRTET IINMINA oAz e TnT A a®

44 Determinate Beam Module X
Back File Load:c
I — l_—,l L:*t Beam
i 3 ! Diagrams
Concentrated Loads 0
: Enter |
Load Logamn |ﬁ§‘1—
(x-coordinate) Sl |
|m .|
Load Magnttude [660 |
|N vI

o - - 1

vlola|a|g]E <]

v 9

= ¥ ) o Y
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i—;‘. Determinate Beam Madule x 1
Back File Loads

g Refresh
f:; 1: I:t Beam
= ; Diagrams
~Uniform Loads Enter
Start of Load End of Laad
(x-coordinate) (x-coordinate) Cancel

] |621.6

Load Magnitude

olg|a #la|<|-

H Y Y
51U 4.15 ANwENVIAATUAZIMINVOIAAFNIHNA

$4 Determinate Beam Module X

Back File Load:
y ‘ .

Refresh
=

Diagrams

* rUnrfurm Loads Enter |
Start of Load End of Load
+ | (x-coordinate) (x-coordinate) Cancel
l [193.6 {751.6
3 [m -
|
e |
Load Magnitude |Eﬂi
1 s >
wi
G

a 9 g o Qy g o
E‘ﬂﬁ 16 AUTUAUVDIUIHUNUNU X UAZIATUFTAUIVUNVDINU X
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SWNSANIN

/— 6201 nn./ou.

/— 3.306 nn./ 9.
|

]
|
A 905 w 1738 . [ 137 qu.
103.1 gy - B?.S . - 267 wu.

- ed A e "'l
! | |
i ! ! |
| 711.03 | l
W e . .
i 408.22 :

236.36

U

.
.
. |
. .
. .

. 41590

-2,369.96

3

1

=
N

-252,432

3 Jd v
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FBMTATYIN

r for i 'S
C= 3346 nn-gy. W= 6201 nn-%u.  Total= 9.547 NN
#1031 W™V, = 3346 x 1031
= 34497 fn,
Vo = 38497 + 1,716 - 660
= T11.03 in.
#1936 W Vs = 71103 +( -3386 x 905 )
- 40822 nn.
7 asae ¥ Ny = 40822 +( -9547 x 2910 )
= -2,36996 nn.
Vg = 236996 + 4,84
' = 2114.04 an.
#6216 W Vg = 211400 +{ 9547 x 1370 )
= 806.10 .
@ 7516 ww. W = 80610 +( 6201 x 1300 )

0 .

wissszanUmededovasdadido v=0
0= 6201 X -3346 (X- _193.6 )+ 1,716 - €80
X = 236.36 1,
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SI8NITATUIN

4) aa1uuliusaveslasadad

4.1) fisvoy 103.1 @u. (FRONT AXLE)

_

/— 16.2 X 6.0 X 0.6 Y.

51/ 4.42 mamurannuulans e Ins e aFiszoz 103.1 43, (FRONT AXLE)
41-52 kg./mm?

@alA1  Tensile strength

Yeild point = 24 kg./mm?

lensile strength 4,500 kg./cm?
BMD.
BMD./BEAM

g niulAsaAatal Section Modulus ¥RBINS

17,783.00 kg.-cm

8,891.50 keg.-cm

Require Zx = BMD./Tensile Strength
= 1.98 cm?
wianildvinlasedadilumdn [- 162 x 6.0 x 0.6] .
dailen 2x = 6.0x16.2%-540x 15003/ 6 x 16.2
Require Zx = 7494 cm?
Safety factor SF. = Zx/Req.Zx.
= 5 (.85 > 4 ***%

1 MIgIUAN Safety factor SF.fisyuy 103.1 w3, (FRONT AXLE) = 4
NANTSAUMTSYEY 103.1 9. (FRONT AXLE) = 37.85

w
ar

faunansAuINTisyey 103.1 9u. (FRONT AXLE)iA13nninA1snsgu Safety factor SF. (R
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FIWMSATUIY

4) munfussvelasefad

q4.2) ﬁiwz 1936 @,

/_ 20.0X 7.0 X 0.6 .

711 4.43 Madmuaanuniussues Insanadisyey 193.6 v,
@aflA1  Tensile strength - 41-52 kg./mm?
Yeild point = 24 ke./mm?

Tensile strength 4,500 kg./cm?

BMD. = 32,862.00 kg.-cm
BMD./BEAM = 16,431.00 kg.-cm
dwmiulasadaden Section Modulus #if@enTs

Require Zx = BMD./Tensile Strength

= 3.65 cm?

wanildvinlassdadidumdn [- 20.0 x 7.0 x 0.6 ] .

dailein 2x = 7x20%-64x18803/6x20

= 11228 cm.’

Safety factor SF.

Zx/Req.Zx.
< W G

NMIFIUA Safety factor SF.#i55uy 193.6 w1, (FRONT AXLE) = 4
HANSANMTASEEY 193.6 9. = 30.76

o O o -I - P '
Fauran1sAINNSEEY 193.6 FuiiAUINNIANINTE U Safety factor SF. (tihu)
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FIUMIATUIN

4) 1 I ar el

43) Wswsr 2364 . (MAX LOAD)

/ 21.6X 7.0 X 0.6 @..

51/ 4.44 mamurannuuls e InsanaFiszos 236.4 1. (MAX LOAD)
FafiA1  Tensile strength = 41-52 kg./mm?

Yeild point = 24 kg./mm?

I

Tensile strength 4,500 kg./cm?

Il

BMD. 41,590.00 kg.-cm

BMD./BEAM

1l

20,795.00 kg.-cm

dwsulAsaRaden Section Modulus M@Ins

Require Zx = BMD./Tensile Strength
= 4.62 cm?
wmaniliinlasedadidumdn [- 21.6 x 7.0x 0.6 ] .
dasien Zx = 7x21.6%-64x20403/6x21.6
= 125.08 cm.
Safety factor SF. = Zx/Req.Zx.
s 2007 3 q-n

UMI§IUAN Safety factor SF #iszus 236.36 ¥y, (MAX LOAD) = 4

NANSATNNTISEEE 236.36 %3, (MAX LOAD) = 27.07

FRTUNANTSAUINNTEEY 236.36 93.0AMNNNIANIASEIU Safety factor SF. (W)
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IBNITAUIN
a) enuudaussuaslasadad
4.4) Wssoy a84.6 wy. (REAR AXLE) Tensile strength =  41-52 kg./mm?2
e ——— - = 24 kg./mm?2
17.6 x 7.0 x 0.6 %A.. - = 4,500 ke./mm?
- = 252,432.00 kg./mm?2
- = 126,216.00 ke./mm?
X« L g ) dmiulasefadiidn Section Modulus #iiaans
4’ Require Zx = BMD./Tensile Strength

3107 4.45 mashuaanundasaves = 2805 cm?
Tnsafadfiszey 484.6 1. (REAR AXLE) Bari Zx PR (8 < 17.6.%) - (6.4 x 16.4.%)
Ix, = 827.699 cm?
e - Y W2 -(a2x109?)
= 73588 cm?
A, = (70x17.6)-(6.4x16.4)
= 18.24 cmn3
A, = (45x11.2)-(4.2x109)
= 462 ~cm?
X, = S1dee [ 2 = 880 cm.
X, = 11.2/2+ 0.3 = 590 om.
s = 821 cm.
D, = 8.80 - 8.21 = 059 com.
D, = 8.80-5.90 = 290 cam.
x, = 94649 cm®
Tension = 11529 cm.
Compression = 1,60422 cm.
A1 Safety Factor (Tension) = 4.11 > g ****
A1 Safety Factor (Compression) = 57.9 > g ****
UIMIFIUAT Safety factor (Tension) fisvar 484.6 w3 (REAR AXLE) = 4
M35 UAT Safety factor (Compression) fiszey 484.6 wu. (REAR AXLE) = 4
HANTSAIUIN Tension Aisves 484.6 wal. (REAR AXLE) = 4.11
HANSAIUI Compression Tissay 484.6 w3, (REAR AXLE) = 57.9
FrdumansAuaniistey 484.6 sufiANunnInANInSgIY Safety factor SF. (si)
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IWNTATUINU
= |
49 anuudasaslasfiad 17.6X 7.0 X 0.6 %3l
45) fisver 6216 @ /_
I |
] |
. 314 4.46 Mm3shuamanuudas e lasanadnszes 621.6 @,
F3A1  Tensile strength = 41-52 kg./mm?2
Yeild point = 24 kg./mm?

Tensile strength
BMD.
BMD./BEAM

4,500 kg./cm?
31,404.00 kg.-cm
15,700.50 kg.-cm

dmsulaseAadian Section Modulus 1984n1S

Require Zx = BMD./Tensile Strength
= 3.49 cm?
wanfildvinlassdadiiumvan [- 17.6 x 7.0x 0.6 ] w.
Fafidn Z2x = ST/ 6.4 x1643 /6x17.6
= 9406 cm.?
Safety factor SF. = Zx/Req.Zx.
= loMT > g =

UMIFIUA Safety factor SFfiszay 621.6 @ = 4
NaNTSATUIUTISTEY 621.6 9. = 16.17

FatuRanIsAMIMTITYEE 621.6 BUIAMNINNTIANINTE U Safety factor SF. (Ww)
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S18ANTATUIN

5) ildan (O )

0

T

AN

AR =
TR =
E —}
GVW =

r =

a) L

wulemeam >

wnsguldaanuszilsunsuvudaiaun

HANIIATLI

w
ar

6) muniigen (V)
nn v -
de =

N =
AR =
TR =
v -

as

7) Smihadeuevan (TR)
TR =

»

WnsguiAinuduIuavannuseidounsuvudmaun

WANISATUIY

w
ar

Sin (Tx AR X E/ GVW xr)
Us3Ua

nsmABIe
dnsmavauisiiian

Usransnanlunisdanids

w
o

UminsIugEn

Smilvosens

Sin-1 ( 41.2 x4.1 x 6.369 x 0.8 / 8000 x 0.395 )
15.71 83

15 { paratias

15 831

15.71 83

FILUNANT1TATIAIAMINNTIANINTIY

29 xrxNx60/ARx TR x 1000

Smiivaeny

o a

mmisedialiidigsge
NS MANRINY
8N MAYBATgIEn

2 x3.142 x 0.395 x 2600 x 60 / 4.1 x 0.782 x 1000

= 41.2 nn.-u
= 4.100

= 6.369

= 08

= 8,000 nn.

= 039 u

(W)

= 0.395 u.
= 2,600 S8V /UM
= 4.100

= 0.782

121 nu. / wu. )
51U 4.49 MImIUTANIRLIAVYA
WB / Sin( —g—Foommmerans
| T
3815 / Sin32 PN
719921 . we |
7,200 U, WB !
: ﬁe
A D ¥ _______=C 379

FIUURANTSANIANAININATIANIATEIY

Lisndn 5.30 wms

7.20 w9

(W)
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Wadea 'nam Waldedudan
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SIBATSAIUIEY

o &
7) Seihadeuwavga (TR)

4 & o & w
alaenvge Bielhemygn
A B C D E F

!
i
i
I
i

00 B0 B

i 9

~ o = = 9
gﬂ‘ﬂ 4.58 NITAMUIUIANIUAYIVINGALULAS B A

A = 380 . C= 200 4. E= 690 uu  Saiide (R) = 334 w.
B = 430 a1, D= 610 1. F= 200 uu. %23 WB) = 3815 i
X = 668 i,

7.1 Lﬁmgﬂwﬂqﬁ
ar o @
e LVULRENYDINDYIN = DP=B
= 180 uu.
= WB/SinQ)
= 3815/(180/ 334)
= 7,078.94 uy.

7.2) faidedean
seugudiernasdode = E-A

= 310 uu

= WB/SinQ

= 3815/(310/334)

= 4,410.36 uu.
wRspusrhuduavanmusndounsumdonen - idind 530 wes
amsfassesiudstegauaz N T 574 wms

FUNaN1IAMIMAANINNNTIAPSEIY (571)
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SIWMIATUIN
8) AWITOULINANIWY (Pr)
1,750 nn. 108 cm. 1750 nn.
f j * 1.0 ey, T 10 w
1
3
< K| ok
174 cm.
1,750 nn.
SFD
1,750 /'nn:
57,750  kg-cm,

L) BMD e

319 4.61 MymuIBAUTIOUZINEIY

Tensile Strength = 5,500 nn. / 4.2
AUTTOULANAWVINGY = 3500 nn.
Mmax. = 1750 x 33
= 57,750 nn. / 9u
Req. Zx = Mmax. / Tensile Strength
= 57750 7/ 5500 Y2
= 10.500
i 2x = (107 -1A4)/ 10 x 10 nn. / w2
= 99.990
Safety Factor = Zx / Req. Zx
= 99.99 / 10.5
= 95 >4
1M3§IUAT Safety factor = il
WANITATUIN. = 95

AaruNan1SAUINIAMINNTIAMINTS U Safety factor (H)
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JUM 4.62 uyuy
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FWNITATUIN
9) ausINUZUNUUAISY
aussourvevuUaUY = 22.8b.2nt’) /3Lt
L = SPAN wiuu uy.
b = ANUATNUDIUNULAUY .
Tn = PUIUVSIKNUUNAUY Wy
t, = AUVUITOILHULNUULARSINY 1.
toa = AUMUIGIAATDIUNULVIUY 1.
a = 1 T The
9.1) AUTIOUVDIMUUAUTY WA
SPAN = 1,140
ANNTN = 70.0
AMUVUY = 10.0 MUY 4  uWu

AUTIOUTVUVIUUAUTS LWﬂ’]l‘I'I:I’]

ANNIATFIUNTUYUAIMIUN

WANISATUILU. -

AILUKANTITATUIMLANINNIIANIATEIY

9.2) AUIIOULVDIUVUUAUSI (NAIUAY
SPAN
AN

AITUWUT

AUITOULVONMUVAUTY INa 1M

ANATFIUNTUAITVUAINNIUN

WANTSATUIU. =

FIUKANISAUIMTAININNTIIAIATEIY

= (2x2x70x70x(4x10A3) /(3 x 1140 x 10)

= 2292 nn. > 2,200

2,200 nn.

2,292 nn.

= 1,230
70.0

10.0 97U 8

= 4,249 nn. > 4,200
4,200 nn.
4,249 fnn.

nn.

e

(2x2xT70x70x(8x1073)/(3x 1230 x 10)

.

(W)

(W)
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5.1 agdwalassay
Y [ @ A 1 ) [ (3 Y Yo
M3un luaanlaed 50N dINaAaA LI UAILYITIVOIAITD AO1 IATUOUINDIN
U z‘; UG 9 " Yo =\ a 1
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