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Article history:

In 2016, a handmade vehicle called to the VF-3 was designed and manufactured

Received 20 December 2016 as a formula typed car. Prior to manufacturing and assembly, the impact
Revised 25 January 2017 attenuator was analyzed through ANSYS LS-DYNA, and the results were
Accepted 31 January 2017 applied to the VF-3. The dynamical performance of the VF-3, such as the
acceleration and circling simulations, was also assessed through MSC-ADAMS.
Keywords: The results were applied and compared after the Korean Society of Automotive
Formula Engineers (KSAE) competition. There was only a 0.8 s difference in the
Hand-m?de vehicle acceleration test. In order that the frame was not twisted by thermal deformation,
Suspension Argon-TIG welding was used and a zig was designed. Another zig was designed
Zig to have the exact position for the hardpoints in the suspension system. Most of the
TIG welding parts were made with aluminum 7050 for reduced weight. The VF-3 won the third
Anti-ackerman prize in the 2016 KSAE Student Handmade Vehicle competition.
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Fig. 1 Fuel injection engine of S&T
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Table 1 Comparison of results of dynamic analysis on the
impact attenuator models'® by the ANSYS LS-DYNA

Type of model Mass |Max. deceleration|  Averaging
(mm) (kg) (G) deceleration (G)

1¥ model (4.0 t) 42 37.5G 154G

2™ model (2.0 t) 1.6 36.0G 15.5G

3 model (3.0 t) 2.3 384G 15.5G

4™ model (4.0 t) 3.0 56.0G 34.0G

Fig. 3 The 2™ model

Fig. 2 The 1% model
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Fig. 5 A new frame zig of the 2016 model
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Table 2 Target values for setting gear ratios

Tread (mm) 170,0
Aspect ratio 54.353
Wheel size (mm) 330.0
Final reduction gear ratio 14.75

Fig. 8 2016 formula VF-3 of the SNUT
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Fig. 11 2016 full model of formula VF-3
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Table 3 Specification of the VF-3 formula in 2016

Specification

1. Specification

Front

Rear

Overall 2,643 mm/1,200 mm /
length/weight/height 1,333 mm
‘Wheelbase 1,550 mm
Unloaden vehicle
weight 204 kg
Tread 1,150 mm
Distributed weight
(70kg Driver on 123.75 kg 151.25 kg
board)
2. Suspension!'"'? Front Rear

Type

Double wishbone
pull load type

Double wishbone
pull load type

Tire size

170/515/R13

170/515/R13

Center of mass!"”

700 mm, 95 mm

Suspension operating

50 mm 50 mm
range
Toe OUT 3.0" IN 3.0"
3 2.5
Camb
amber (MLA type) (MLA type)
Caster 7 -
Front kingpin angle g
and offset
3. Braking Front Rear

system/Hub & Shaft

Master cylinder

Hyundai Motor company Axel master

cylinder

Caliper S&T motors comet front calipers

. Daewoo

Hub bearing Taper (;(61;2 Jl:;earlng lomans
hub bearing

(matenill)/nrllagnlzltfacturi Steel Steel 1.6t(ss41)

1.6t(ss41)/Weldi i

ng method) 6t(ss41)/Welding / Welding

Shaft material, size,

Spindle 17 mm

GM Daewoo Matiz

type (ss45) constant velocity joint
4. Frame
Type Space frame
Material Carbon steel for machine structure use
Frame manufacturing .
method Welding
Frame mass 32 kg
I
mpact attenuator AL 6061(2T)

material

Impact attenuator size

200 mm/100 mm/150 mm
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Table 3 Continued

5. Engine!™®

Type (Manufacturers
/Model)

KR Motors/ EXIV 250 N

Cylinder
diameter/Stroke/Cylin
der/Displacement

73.0 mny59.6 mm/1/249.4 cc

Compression ratio

12:1

Intake system

NA

Maximum horsepower
(revolution per minute)

27.99 ps (9500 rpm)

Maximum output
(revolution per minute)

2.46 kg'm (7000 rpm)

Fuel injection

Electronic fuel injection system

Sensor

MAP, TPS, 02, WTS, ATS, CPS

Exhaust system

4-2-1(2-1), 50mm Collector

Lubricating device

Wet type, Oil pump within the engine use

Fuel tank position and
material

Area between protectors and engine, Steel

Muffler

Hand-made muffler, Absorbing material use

6. Power train

Driving system Chain drive
Differential gear type Bevel gear type differential gears
Differential gear ratio 5:1

Top speed @ Maximum power (rpm)

1* (km/h) 26 4" (kmv/h) 65
2" (kmvh) 42 5" (kmv/h) 74
3 (km/h) 55 6™ (km/h) 82

7. Convenience

Driver position
adjustment

Pedal, adjustable driver’s seat, steering
wheel

Driver’s seat
(Material, protector)

Stainless steel 1t, polyurethane foam

Driver visual field

Viewing angle 180", No rearview mirror

Transmission type

Variable speed motor, use paddle shift

Clutch type

Operating the pedal, hydraulic system with
master cylinder

Status information

Water temperature gauge, RPM, gear
position, mileage, air temperature

8. Other
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