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KESIMPULAN DAN SARAN

3.1 Kesimpulan

I. Hasil Perhitungan dan pembahasan dapat disimpulkan :

RB = 39333 N
RA = 316.67 N

- N
o 223829.55 A] :
o yang diizinkan = 16x10° N/m’

Hasil Lendutan l.antai dasar =2.5 mm

Hasi! [.endutan Lantai dua = 4,81 mm
2. Beban lebith berat di roda belakang dimana ruang bakar, turbocharger,
Pompa oli , tangki oli masuk ada pada posisi tengah pada kerangka dan
kontrol panel listrik dan gas ada di bagian belakang
3. Tegangan vyang diizinkan lebih besar dari tegangan maksimum
diasumsikan beban yang paling berat dijadikan acuan pada 4panampang maka
dapat dipastikan aman
4, Melihat factor diatas maka penulis menyimpulkan bahwa perhitungan ini

dapat dipakai
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AKSteel

AK Steel Type 304 & a variation of the
basic 18-8 grade, Type 302, with a higher
chromium and lower carbon content.
Lower carbon minimizes chromium cay-
bide precipitation due to welding and its
susceptibility to interg ranular corrosion.
In many instances, i can be used in the
“as-welded” condition, white Type 302
must be annealed in order o retain
adequate comosion resistance.

Type J04L is an extra low-carbon varia-
tion of Type 304 with a 0.03% maximum
carbon content that eliminates carbide
precipi tation due to welding. As a result,
this alioy can be used in the "as-weided™
condition, even in severe comosive con-
ditions. k often eliminates the necessity
of annealing weldments except for
applications specifying stress relef. k
has slightly lower mechanica properties
than Type 304.

Typical uses include archi tectural moul-
dings and trim, kitchen equipment,
welded components of chemica), textile,
paper, pharmaceutical and chemical
industry processing equipment.

AVAHARLE FBRNS

AK Steel produces Type 304 Stainless
Steel p thicknesses from 0.01" 1 0.25"
{0.025 1w 6.35 mmj max. and wadths up
0 48"{1219 mm}. For other thicknesses
and widths, inguire.

CANPESITIEN

Type 304 Typa 304

% %

Carbon 008 man. 003 max.
Manganese 200 max. 200 max.

0.045 max. 0.045 max.
Sulfvy 0030 max 0.030 max.
Sikcon 0.75 max. 0.75 max.
Chromium 12.00-20.00 18.0-20.0
Nickel £.00-12.00 8.0-12.0
Nirogen 0.10 max. 0.10 max.
Iron Balance Balance
SPECIHCATIONS

AKX Sieel Types 304 and 3041 Stainless
Steels are covered by the following
speci fications:

Type 304 Type 304L
AMS 5513 AMS 5511
ASTM A 240 ASTM A 240
ASTM A 666 ASTM A 666
MICBANICAL PROPERTIES
Typical Room Temperature Mechanical Properties
Elnngation
urs 02% ¥§ %in 2° Hardness
ksi (MPa) ksi {MPa) {50.8 rom) Rockwell
Type 304 2 [586) 5 {241 % B30
Type 04 90 {621 2 (290} i BR2

304/304L-5-8-01-07



AK STHL  304/3044 STAINLESS STEEL DAT SHEET

Density, 0.29 (bs/i’
8.03 g/’

Electrical Resistivity, microhm-in
{microghm-cm}

68°F (20°C)- 284 (72}
1200°F{659°C)- 45.8 (116)

Specific Heat, BTUMY'F uJ/kg *K)
32-212°F {0-100°C)-0.12 (0.50)

Thermal Conductivity, BTU/r At/ °F
{W/m=K}

a 212°F {100°C} — 9.4 (16.2)

a 932°F (500°C) —12.4 {21.4}

Mean Coefficient of Thenmal Expansion,
ViF (pmvme K

32 N2F (0- 100°C)— 9.4x 10%{16.9)
32 600°F (0- 315°C)— 96 x 105(17.3)
32-1000°F (0- 538°C) -10.2x 10%(18.4}
32.1200% (0- 6497)10.4 x 10%(18.7)

Magnetic Permeability, H = 200
Oersteds, Annealed - 1.02 max.

Modulus of Etasticity, ksi (MPa)
28.0x 107 {193 x 107} in tension
11.2x10%{ 78x 108}in torsion

Meiting Range, °F (°C) — 2550 - 2650
(1399- 1454}

CORROZIAN RESIBTANCE

These steets exhibit excellent resistance
0 a wide range of atmespheric, chemi-
cal textile, petroleum and food industry
EXPOSLIEs.

Al

AK Steel

Customer Service 300-131-5050

UXIBATION BEBISTANCE

The maximum temperature to which
Types 304 and 304L can be exposed
continuously without appreciable
scaling is about 1650°F (899°C). For
intermi ttent exposure, the maximum
axposure temperature is about 1500°F
{B16°C).

REAT TREATNIERTS

Type 304 5 nonhardenable by heat treat-
ment. Annealing: Heat 1 1900-2050°F
{1038- 1121°C), then cool rapidly. Thin
sStrip sections may be air cooled, but
heavy sections should be water
quenched to minimize exposure n the
carbide precipitation region.

Stress Refief Annealing: Cold warked
parts should be stress melieved at 750°F
{399°C) for 172 10 2 hours,

HRMABRTY

Types 304 and 304L have very good
drawability. Their combination of low
yield strength and high elongation
permits successht forming of complex
shapes. However, these grades work
harden rapidly. To relieve stresses pro-
duced in severe forming of spinning,
parts should be ful annealed or stress-
relief annealed as soon as possible
after forming.

WHLRABHITY

The austenitic class of stainless steets
i generally considesed 10 be weldable
by the conmeon fusion and resistance

AK Stesl Corparation
9237 Cantra Pomts Drva
West Chestor, DH 45069

weww shstoel com

2 2007 AX Stwsl Compuraton

techniques. Special consideration is re-
quired 1o avoid weld "hot cracking™ by
assuning formation of ferrite in the weld
deposit. Types 304 and J04L are generally
considered ®0 be the most common al-
loys of this stainless class. When a weld
filer & needed AWS E/HR 308, 308L or
347 are most often specified. Types 204
and 304L Stainless Steels are well
known in reference lliterature and more
information can be obtained in this way.

Data in this publication are presented in
U.S. customary units. Approximate

metric equivalents may be obtained by
performing the following calculations:
Length {inches to millimeters) —
Multiply by 254

Strength (ksi © megapascals or
meganewtons per square meter) —
Multiply by 6.8948

Temperature {Fahrenheit to Celsius) ~
{"Fahrenheit - 32} Multiply by 0.5556
Density {pounds per cubic inch to
kilograms per cubic meter} —

Muttiply by 27,670

The |.rformwtionend detamithis product dute sheet g
accursia inthe dest of cur knowiedge sng belied. bus are
miandedior genersl nformation only. Applcaaons
sugprsted for the mekerisis sre Seacribed ondy 10 el
readers muke thew own svaiuetions and decysona, and
o it O o b be das express of
implied wirrantiss ot suitability for thess or ather

Owte revferring w0 e and chamical
analysay ara the remt of 195ts perfarmed onspecmens
procaturisl. sy wearanty thersol i lmited i the velues
obtened ot such lncebons snd by such procedures. There
B N0 waRTENty with respect 1o vilues of the matanals
oither locations.

AX Stoed and the AX Steel logo nre regestercd trademarks
of AX Stoed Corporntion.
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T3/T4 hybrid universal turbo kit

spesifikasi:
The packages Includes:

1 x T3/T4 Hybrid Turbo Charger: 100% Brand New T3/T4 Hybrid Turbocharger!
High Quality Guaranteed! This turbo can easily do 25 PSI, and 500+ hp on b
series swaps, standard t3/14 flange, perfect for any 4-6 cylinder applications.
Power performance output capability = 25-35 psi. Cnc machined flanges. High
quality t04e with a forged turbine propelier wheel!

Turbo Specification:

-Inlet Diameter: 3"

-Qutlet Diameter: 2"

-Oil Inlet: 1/8 NPT
-Compressor Wheel: .57 Trim
-A/R Compressor: .50 A/R
-A/R Turbine: 63 A/R

Turbine wheel.
-Exducer; 2.48"
-Mayor: 2.89"

Compressor wheel:
-Exducer: 2.07"
-Mayor: 2.36"




Choosing a turbo

Find a turbo your budget can easily cope with, as you'll be spending a fair bit
more on ancillaries. Try not 1o use too small a turbo as their turbine efficiencies can be so
low as to make the engine a poor perfiormer at best or a non-starter a the worst. Small
turbo's can also have miss-matched compressor/turbine flow characteristics for our use,

but which are OK for & turbo.

Bal Bearings
{support ad control
the rotating group)

Backplatle

(supports the compressor
housing, provides aero
surface)

Compressor Wheel
{pumps. air mto the
angine}

Tuwbine Housing
{collects exhausl gases

Qil Inlet from e engine and direct
e Nl b he lurl'ﬂna wheel)

L_ _J P
g “ " Turbinge Wheel
- {converls exhaust energy
i _nio
shaft power © drive the
compressor)

Compressor Housing T =
fcollects compressed b

air and droagts it o (

the engine)

Canier Housing

Supports he solating gro
Outlet (euppe ay gop)

Apatomy Of a Turbocharger

The shaft assembly should spin freely with no axial play (good thrust bearing), but there
will be radial wobble if you grab the end of the shaft at either compressor or turbine, as
long as neither compressor or turbine scrape against the housings without oil in the "brass
bush" bearings, they should be fine when there & oil pressure to them. Check for bent or
damaged blades, reject the turbo if there are any signs of damage, as you will be running
it harder than on any engines it might have come from.




Compressor

i f " Exducer |
—_— - = - > ot
Fresh > hE. :: | Inducer
Exducer { Ar - - / ‘l:l

L

Compressor/Turbine Shaft Assembly

Try using a turbo from at least a 3 litre engine or bigger which has a compressor
wheel inlet (Inducer, see diagram above) diameter ofi 1.75-2,00" or larger. If possible
find one designed for high pressure "boost”, something off a large generator or industrial
stationary engine that's setup for continuous heavy boost. If you can view the entire
compressor wheel with its housing removed, a compressor wheel that has its inducer
diameter of around 2/3rds ofi the overall diameter (Exducer, see diagram above) is a good
possibility, e.g. 3" inducer and 4.5" exducer diameter. Modern ones will probably have a
bit better efficiency and hopefully a little more safizty built into it. The relative sizes of
the compressor wheel inducer and the turbine wheel exducer, also needs to be considered.
Try and find a turbo whose turbine exducer area is around 20%4-25% larger than the
compressors inducer area. The table below lists a fiew examples in terms of diameters
rather than area which is easier to gauge:

Compressor Inducer Diameter (inches) Turbine Exducer Diameter (inches)
2 2.3
25 28
3 34
35 39
4 45

Bear in mind that your turbo does not have i match these numbers exactly they are just a
guide. A turbo whose compressor inducer is 27 and turbine exducer is 2.2” or 2.4” for
example, may actually perform better than another turbo that also has a compressor
inducer of 27 and turbine exducer of 2.3” as the table suggests. This is due to the many
other variables such as relative hub/blade ratios and blade angles that can affiect final
performance.




The turbine housing should be of the "open” variety with no cenire divide where
the hot gases go in (see picture below), the divide causes a loss i efficiency because of
all that extra friction, and you'll end up with less thrust from your engine if you use a
divided housing.

Divided Turbine Housing

Additionally, some turbine housings have internal waste-gates (see picture below)
found on smaller automotive vehicles, particularly diesels. Internal waste-gates are built
into the turbine housing and consist of a “flapper” wvalve, crank arm, rod end, and
pneumatic actuator and provide a means to control the compressor boost pressure of the
engine. For our purposes, waste gates are not a good thing, the hole in the turbine housing
will need to be sealed and they are a general indication that there may be a mismatch of
compressor/turbine, ie. the turbine/housing may be too small compared w0 the
compressor. Some automotive turbochargers do not use a waste-gate at all as do many
used in large commercial diesel applications. Turbochargers without a waste-gate are
referred to as ‘free-floating’.




Internal Waste-gate

To find max RPM of your chosen turbo. that corresponds to the groups accepted
maximum compressor tip speed of 1450 feet per second, it can be worked out by
measuring the outlet diameter (exducer) of the compressor in inches, multiply by
"PI"(3.142) to get circumference in inches, divide that by 12 to get the circumference in
feet, divide that into 1450, to get RPM/sec then multiply by 60 for RPM, e.g our
compressor s 4.5 inches overall so 4.5" X 3142 = 14.13" div by 12 = 1.1775 #
circumference 1450 fi/sec div by 1.1775= 1231.4 rps X 60=73,884 RPM max.



5.2 Saran
Berdasarkan pegamatan pada saat desain, penulis dapat memberikan saran sebagai
berikut :

- Optimalisasi pengerjaan saat perancangan harus teliti dan memahami teori-teort

mengenai turbin gas

- Saat melakukan perhitungan harus memiliki ketelitian



