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Application Trends of Lightened Replacement
Materials for Automobiles
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F 3 ENGINE 2 CYLINDER BLOCK, CAM SHAFT
CHASSIS EXHAUST MANIFOLD, CRANK SHAFT
WATER PUMP ROTOR, SHIFT FORK
STEERING KNUCKLE, BRAKE DRUM
BRAKE DISK, BRAKE CALIPER
AR ENGINE, CHASSIS, CONNECTING ROD, ENGINE MTG BRKT,
BODY OIL PAN, VALVE, PEDAL ARM,
SUSPENSION ARM, STABILIZER,
STEERING WHEEL, WHEEL,
BODY PANEL, BODY FRAME, FUEL TANK.
Al ENGINE ¥ CYLINDER HEAD, CYLINDER HEAD COVER
CHASSIS INTAKE MANIHOLD, WATER PUMP HOUSING
FLY WHEEL COVER, ROCKER ARM,
STARTER MOTOR HOUSING, ALTERNATOR
HOUSING
CLUTCH HOUSING, EXTENSION HOUSING
T /M CASE, BRAKE MASTER CYLINDER,
WHEEL
Lol BODY BUMPER, 243 W, |4
7} € ENGINE MOUNTING RUBBER,
SUSPENSION®| 58 4353,
WEATHER STRIP, GLASS, OIL, PAINT
kL AR
H 2. AFE AT AsA (S84
o X} HYUNDAI KIA DAEWOO | TOYOTA GM* FORD* | VOLVO
= (SONATA) | (PRIDE) |(LEMANS) | (MARKI) (760)
MODEL YEAR 1991 1991 1991 1988 1985 1985 1985
CAST IRON 8.0 8.8 10.9 10.5 10.6 13.4 2.0
STEEL 62.7 65.3 62.7 63.3 59.2 59.0 63.0
Al 7.6 3.6 5.3 4.8 7.0 5.4 9.0
PLASTIC 8.3 4.8 5.0 7.1 9.1 8.3 12.0
Etc. 13.4 17.5 16.1 14.3 14.1 13.9 14.0
WEIGHT (Kg) 1,235 800 977 1,360 1,610 1,250
(2.0MT) | (1.3AT)
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H 3. Alstol) 4% s F-F

HE9 A= ZZ(kg) 732&;25@ %773("“) H] 51
CONNECTING ROD Steel 0.3 0.14(31.8) &2}
CYLINDER BLOCK FC25 16.5 13.1(43.3) +16,000(40)

ENGINE MTG BRACKET SPHC 2.5 1.5(37.5) +1,500(30)
SUPPORTREACTION SHAFT F3 1.0 2(66.7) (+100)
PEDAL ASM Steel 1.0 0.52(34.2)
WATER PUMP IMPELLAR Steel 0.12 0.04(25) +300(20)
GEAR SHIFT FORK FCMP55 0.4 0.12(22.8)
STRG KNUCKLE Z3 2.1 0.95(31.2) (+100)
SUSPENSION ARM Steel 1.9 0.91(31.6) (+100)
'PROPELLAR SHAFT Steel 2 4(66.7)
STRG GEAR HOUSING FCD45 3 3(50) —500(5)
HUB S45C 1.2 0.74(38.1)
BRAKE CALIPER FCD45 2.4 1.42(36.5)
BRAKE DRUM FC25 2.6 2.8(52.3)
BRAKE MASTER CYLINDER | FC25 0.62 0.31(33.3) (+50)
BRAKE PEDAL SS41 0.4 0.4(50) +500(100)
BRAKE WHEEL CYLINDER Z3 0.4 0.3(42.9)
STRG WHEEL Steel 1.5 0.7(31.8) (+50)
HOOD Steel 8.85 6.93(44.9) +15,000(150)
'TRUNK LID SPCEN 4.25 4.62(52.4) -+20,000(50)
DOOR SPCEN 4.2 4.1(50)
FENDER Steel 1.85 2.0(51.2) +10,000(50) 83}
A /C COMPRESSOR BRKT FCD45 2.0 0.8(28.6) +14,000(200)
A /C COMPRESSOR ROTOR SMF4040 2.0 1.0(33.3) +20,000(200)
CHANNEL ASSY SPC 2.0 1.0(33.3) +10,000(200)
KEY SET LOCK BODY ZDC2 0.2 0.2(50) —150(20)
BUMPER IMPACT BEAM Steel 7.0 3.08(30.6)
SEAT RAIL S45C 3.0 1.4(31.8) —2,000(10)
CONNECTING ROD - Steel 0.35 0.35(50) +9,000(150) 3-8}
CYLINDER BLOCK =3 33 13.9(29.6) +50,000(40)
FLY WHEEL HOUSING 7 28 52(65) —18,000
GUSSET PLATE Steel 0.5 0.21(30) +500(15)
SHIFT FORK FCD45 0.15 0.08(35) —500(15)
PROPELLAR SHAFT STKM13 2.6 4.4(62.9) +400(20)
DIFFERENTIAL CASE 7 5.5 9.5(63.3) —6,000(20)
DIFFERENTI AL CARRIER z3 2 4(66.7) —3,000(15)
T /M CASE FC25 20 20(50)
CLUTCH HOUSING FC25 10.4 23.6(69.4) +35,400(360)
STEERING GEAR HOUSING FCD45 5 4(44.4) +2,000
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SR WARAE | F%(ke) %Eizgkg) b S P
ROCKER COVER Al 1.6 0.3(15.8) —800(12) &=}
WATER PUMP HOUSING Al 0.8 1.0(11.1) —1,000(13)
OIL PAN STEEL 1.15 0.8(41.2) +1,000(30)
CYLINDER HEAD COVER Al 0.9 0.364(28.8) —1,000(20)
INTAKE MANIFOLD Al 2.15 2.29(50.7) —5,000(20)
SHROUD-COOLING FAN Steel 0.9 0.2(18.2) —10,000(3.8)
FUEL TANK Steel 5.75 3.62(38.6) +5,000(20)
FUEL HOSE Steel 0.6 1.2(66.7) (+40)
VALVE COVER Al 1.1 0.35(24.1) (—10)
DELIVERY PIPE Al - 0.28 0.1(26.3) —1,000(25)
ACCELRATOR PEDAL ARM Steel 0.21 0.23(52.7)
CLUTCH PEDAL ARM Steel 0.27 0.27(50) (—30)
CLUTCH MASTER CYLINDER | Al 0.17 0.10(37) —1,000(22)
HOOD SPCEN 10.0 4.9(32.9) +5,000(10)
TRUNK LID SPCEN 6.5 2.37(27) +15,000(40)
DOOR Steel 6.8 2.83(29.2) —2,000(10)
FENDER Steel 3.2 1.34(27.7)
ROOF SPCEN 7.0 2.5(26.3)
FRONT SEAT FRAME Steel 2.17 1.96(47.8) ~3,500(7.5)
REAR SEAT FRAME Steel 3.0 3.6(54.5) —1,000(5)
DOOR TRIM Wood Stock 2.28 1.5(39.7) +3,000(30)
FUEL FILLAR NECK Steel 0.6 0.9(60)
BUMPER IMPACT BEAM Steel 5.4 4.68(46.4)
DOOR HANDLE ZDC?2 0.10 0.23(69.7) +204(13.6)
CYLINDER HEAD COVER ADC10 2 1.5(42.9) 3-8}
THERMOSTAT HOUSING Al 0.05 0.04(44.4) —500(30)
INTAKE MANIFOLD Al 1.6 1.08(39)
OIL PAN SPEC 4 2.7(40.3)
SPEED DRIVEN GEAR SET Al 0.06 0.04(40) —800(35)
BRAKE PIPE Steel 7 2(22.2) +120,000(300) |
LEAF SPRING Steel 6.0 7.78(56.5) +12,000(67)
2 A3t Steel+Wood 1500 463(23.6) —50,000(15)
EH R IER
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CAM SHAFT 3 2.85 1.03(26.6) A2ATF
CONNECTING ROD Steel 0.57 0.06(9.5) —2,000(10) A2dEF
CAP BEARING 3 1.75 0.25(13.2) +94(9) A2A%T
CONNECTING ROD Steel 0.2 0.25(55.6) +19,200(200) Ti
VALVE SPRING &= 0.15 0.214(58.8) +18,000(300) Ti
VALVE SPRING RETAINER| Steel 0.009 0.006(40) +2,800(400) Ti
T /M CASE Al 5.75 1.95(25.7) +2,000(10) Mg
WHEEL Al 4 3(42.9) +10,000(10) Mg
VALVE =7 0.18 0.034(15.9) -+4,000(50) e = A
HUB S55C 1.1 0.5(31.3) (+50) N1 g= P
TORSION BEAM SAPH 45 9.6 3.0(23.8) (+30) N1 o= Ay
COIL SPRING Steel 1.5 0.5(0.25) | 37}
STEERING JOINT SPHE 0.5 0.2(28.6) (+30) ngE7}
WHEEL Steel 6.0 1.0(14.3) 1R o= AL
VALVE Haz 0.034 0.05(59.5) Ceramic
EXHAUST MANIFOLD 3 2.9 1.68(36.9) +14,000(250) |Stainless Steel
CONNECTING ROD Steel 0.42 0.28(40) +1,800(200) Ti(A8)
EXHAUST VALVE a7 0.054 0.036(40) +9,000(300) Ti
CAM SHAFT 33 1.4 1.24(47) +2.500(10) Lk ey
SHIFT FORK FCD45N 0.08 0.15(65.2) —600(30) T
EXHAUST MANIFOLD 23 2 1.96(50) +5,000(20) WE 7
CRANK SHAFT L= 21.5 2.5(10.4) —15,000(30) anFE 7}
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H 6 ¢FriaEH BEHERML —%
2 F  YH(EHEE, k) RFA Lk
@© AR (3 : 45.473)
pisston{0.959), intake manifold(2.5), cylinder head{6.695),thottle body(0.79) 5% A&
injector mixer(2.4), water pump body(0.544), distributer(0.565), generator hous- Ejo]7) 28
ing(1.295), startmotor(0.83), oil filter adaptor(0.388), grnerator bracket(0.687),
valve rod cover(1.183), rock arm(0.53), cylinder head cover(1.221), timing chain
cover(0.78), oil pump(0.522), full pump body(0.152), carburetor(1.75), alternator
body(1.259), thermostat cover(0.141), oil seal retainer(0.147), water
pump inlet(0.147), full distributer pipe(0.274), air flow meter(0.147),
71€+(0.92)
connecting rod(0.03) B
@ ER#RR% (8 :13.317)
transmission(9.13), torque converter cover(3.57), torque converter stator(0.25), Elo}7) A€
coverner body(0.167), differential gear carrier(0.2), 71€H0.054)

@ HIgHERGR (31 :0.56) Elo|7] 2H
master cylinder Bi{%(0.56) % &
@ #IZIRIFMR (31 :7.813) RIE - PP
air conditionerB4%(3.505) i - ool

compressor % (2.878) 728, ik
radiator (1.43)
@K # (3t : 25.669)
steering (0.695), groove box cover(0.156), engine control unit((0.253), wiper motor 5 214 Pt
casing (0.143), wiper ring attached hose(0.049), wiper arm hose(0.073)
sun shade(0.8), wheel(23.5) & &
- 2 2t 92.886
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E7 sladlagae 24 43

% 7 9 I e N e e N e B B PR NIV E
(kg /mm?) | (kg /mm?) | (%) (HB)

¥ (MP1) 1.78 30 21 9 73 16.9 11.8

2l S AE R o7 asy 4= (AZ80) 1.80 35 24 7 80 19.4 13.3
F E(MC3—-T6) | 1.82 28 16 2 84 .| 154 8.8

dA A (5052) 2.67 29 25 14 85 10.9 9.4

SV EE #&A) (2017) 2.79 43 28 22 105 15.4 10.0
Z B(AC6A-T6) | 2.77 27 17 4 85 9.7 6.1

2HE 27 8.02 122 108 15 350 15.2 13.5

3 7 |3 A 7.86 63 43 22 175 8.0 5.5
F % 7.84 63 42 25 185 8.0 5.4
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