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Abstract Braking in a vehicle is the most important performance factor because it can increase the
accident rate if it fails. We need to be especially careful with the safety of armored wheeled vehicles
because they are heavier and faster compared to other vehicles. However, armored wheeled vehicles
excessively slewed over the lane during the IOC (Initial Operation Capability) in 2019. To reduce the
slewing, the center of gravity of the vehicle was adjusted, and an ABS-EBL was fitted. Nevertheless, there
is no standard for the performance requirements and evaluation method for this improvement. In the
United States, the FMVSS stipulates not to deviate from the road width standards of 3.7 m. And the TOP
(Test of Procedure) 2-2-608 stipulates not to deviate from the 1.5 times of car width for the military
vehicle width. In Korea, it is required to not deviate the lane width of 3.7 m according to the rules
on the performance and standard of automobiles and automobile parts prescribed by the Ministry of
Land, Infrastructure, and Transport for commercial vehicles. But there are no such requirements for
military vehicles except for the Light Tactical Car. In this study, the requirements of slewing
performance were investigated to compare them with the regulations of commercial and military
automobiles. Also, it is aimed to determine the evaluation method considering environments.
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Fig. 1. Slewing of Wheeled Armored Vehicle
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Fig. 2. Car-body movement when braking
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Table 1. Minimum width of lane

Minimum width
. of Lane(meter)
Condition
. . Compact
Province | City area
car road
Expressway 3.50m 3.50m 3.25m
Over 80 3.50m 3.25m 3.25m
General| Speed | Under 80
road |(Km/h)| Over 60 3:50m 3.25m 3-00m
Under 60 3.25m 3.00m 3.00m

Table 2. Minimum width of shoulder

Minimum width of
Condition load right shoulder(meter)
Province | City area Compact
car road
Expressway 3.00m 2.00m 2.00m
Over 80 2.00m 1.50m 1.00m
General| Speed | Under 80 -
road | (Km/h) | Over 60 1.50m 1.00m 0.75m
Under 60 1.00m 0.75m 0.75m
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Table 3. Major regulation for slew

Purpose Regulation Requirement Country
. TOP 2-2-608 Not over
Military | /TP 2-2-608 | 1.5times of width | NATO
Not over
FMVSS 121 lane(3.7m) us
(under 4.5 ton)
Commercial
Automobile Not over
. lane(3.7m) KR
rules
(over 3.5 ton)

* Rules on the performance and standard of automobiles and
automobile parts(Ministry of Land, Infrastructure and
Transport)
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Table 4. Brake performance criterion of major military vehicle(with wheel)

Max Braking performance
Vehicles Weight d
Spee Condition Stopping distance Slewing
K806 Wheeled Armored Vehicle 00,000 kg 000 km/h Within 0 m
K808 Wheeled Armored Vehicle 00,000 kg 000 km/h Within 0 m
K511A1 (2.5ton cargo) 00,000 kg 00 km/h Within 0.00 m
Full stop _
K711A1 (ton cargo) 00,000 kg 00 km/h from a road Within 0.00 m
speed of
K917 (10ton cargo) 00,000 kg 00 km/h 32 km/h Within 00 m
Stryker ICV(US) 00,000 kg 00 km/h Within 0.00 m
. . . . Within 1.5times of
Light tactical vehicle 0,000 kg 000 km/h Within 0.0 m Car breadth
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Fig. 3. Component for Calculate Slewing Distance
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Table 5. Equation for deflecting length

Edge Slewing distance from CG(m)

Front Left D1 = | max(y + a-sin(d) + w/2:cos(d)) |
(FL)

Front Right D2 = |min(y + a-sin(d) - w/2-cos(@)) |
(FR)

Re?lriL%eﬁ D3 = | max(y - bsin(d) + w/2-cos(6)) |

R Righ

R t D4 = | min(y - brsin(8) - w/2:cos(@) |

Table 6. Experiment result(64km/h,4.4m/s?)

Initial Decele Slew(m)
speed of N
No. braki -ration Terms
raking (m/sD) Width  [Avg. Width
(km/h)
1 65.07 4.26 3.38
3.17 Uvw*
2 64.20 4.40 2.95
3 64.75 4.20 3.25
3.12 GVW**
4 64.14 4.17 2.99

*UVW : Unloaded Vehicle Weight
*GVW : Gross Vehicle Weight

Table 7. Experiment result(50km/h, 5.6m/s2)

Initial
. spzletcllaof DeC‘eler Slew(m)
Site No braking atlorzl Terms
(m/s”) ) Avg.
(km/h) Width Width
1 50.89 5.47 3.20
.16 uvw
Hyundai| 2 49.88 5.45 3.13 3
Rotem | 3 | 5052 | 5.65 | 3.25 512 | ovw
4 49.61 5.43 2.98 '
1 49.20 .76 .
9 5 3.35 310 oYW
JIAT 2 49.51 5.43 3.03
3 50.97 5.44 3.18 313 VW
4 49.13 5.08 3.08
64 %< 4.4
a=———"=556 4
0 )
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