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A Study on the Characteristics of Domestic Vehicle on the Roof Crush
Test Considering the Enhanced Safety Standard, FMVSS 216

Eunhee Kim*, Jackwang Lee’, Moongu Lee, Minsung Hong

of maintaining enough headroom without touching the head of a seated 50% male dummy. In this paper, we carried
out the rollover crash test on some domestic cars and investigated their safety due to the KMVSS No. 92 and the
enhanced safety standard, FMVSS No. 216, respectively. The result shows that most of them can satisfy the new

} Abstract }

In order to reduce the risk of roll over crash, one of the greatest risk events, National Highway Traffic Safety
Administration(NHTSA) issued Notice of Proposed Rulemaking(NPRM) enhancing the safety standard on roof crush
resistance, FMVSS No. 216 and changing some part of the test procedure. According to this NPRM, the boundary
Gross Vehicle Weight Rating(GVWR) of the vehicles applied by this standard is extended from 2,722kg(6000 1b)
to 4,536 kg(10000 1b) and the applied test force is increased from 1.5 times to 2.5 times of Unloaded Vehicle Weight

(UVW). Also the current limit on the amount of roof crush, 127mm(5 inch), is replaced with a new requirement

standards but further tests will be necessary, especially for heavier cars.

Key Words : Roof Crush Test(HA7=A|E), FMVSS(HAZ =), KMVSS(RFsAREA 7| %)
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Table 1 Summary of Proposed Requirements Table 2 Specification of Hybrid III 50%
Present NPRM Item Hybrid III 50%
Status | GVWR < 2722kg | GVWR < 4536kg Weight 76.2kgf(1681bs)
Limit 2270kgf abrogation Effective Year 1986 ~ present
When applying less . . same as
h .
value between 1.5% When applying folrce Characteristics Hybrid II
. .. to head of dummy just
R;qelr?trse- tUhev ‘mv ;‘ni‘lil hrglitstfli‘i; before the impact, the head circurr}ference 59.7
Ving load should be greater head width 15.5
should be less than than 2.5¥UVW. head height 20.3
127mm. Dimension seating height 88.4
(cm) from shoulder to wrist 338
) ) from wrist to finger tip 29.7
ol AFET 1L5u] B 2,270kg 5 A+ gholl =9 from hip to knee 592
W 7HA] SHE 7ke wiof] o] Mol 127mm o]sto] from knee to floor 49.5
ojok it} height 1723
S| agobd ol A et AALE=AIR Y 25t W82
H{Aekol 25T 2722kgo)| A 4536kg .= AFeF 2A]S
I ST A 4002 BT IR e mybrid 10 s0% A4 axlndel Fadue
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Table 3 Test Results Based on the Domestic Standard

Test Criterion and Applied Load

Within 120 second and under 12.7mm/sec, displacement
reaches under 127mm at less value of [1.5 times weight
or 2,270kg]

Weight Load Disp.
Type (k:) (ke) (mnI:) P/F | Note
A/l 1,950 2,270 52 P
C/Q 1,905 2,270 45 P Suv
B/ M 1,850 2,270 69.5 P
C/N 1,645 2,270 69.6 P
Cc/0 1,460 2,190 53 P
C/P 1,230 1,845 34 P
C/R 1,145 1,717 24 P
B/K 1,125 1,687 37 P
B/L 1,120 1,680 37 P
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Table 4 Test Results Based on the Enhanced Safety
Standard

Test Criterion

When applying load to head of dummy just before the
impact between head and ceiling at the conditions of
seating 50% dummy below speed of 12.7mmy/sec, the
weight should be greater than 2.5¥*UVW.

. . Std | Appl.
Tpye (\l:]gt) Eii) 2::; Load ngd P/F
(kg) | (kg)
A/J | 1950 | 161 35 | 4,875 ] 4500 | F
C/ Q| 1,905 | 156 34 | 4,762| 5490 | P
B/ M| 1,850 | 164 70 | 4,625 5294 | P
C/N| 1,645 | 158 25 | 4,112 | 4210 | P
C/0O| 1,460 | 219 44 | 3,650 | 4462 | P
C/P| 1230 | 162 35 |3,075| 4,661 | P
C/R| 1,145 | 123 27 |2,862| 4,629 | P
B/ K| 1,125 | 151 33 | 2812|3463 | P
B/L| 1,120 | 125 53 2800|3459 | P
Table 5 Change of Seating Position
Type HH HR HS AD HS
B/A|B|A|B|A|B|A|B|A
A/ T|380(380(170| 70 |170|130| 85 |125|425|440
C / Q|340(355/165[105[195|160| 85 |110|395|380
B/ M|375[415]180|125{230(220|140|135|773|790
C / N|350(360|160(100(220|200|140|145|355|335
C / 0|380(390|180(115(230|220|120|130|415|400
C / P|340(345|160| 70 [180|140|100|100|360|360
C / R|[450|443|182|165|167|120| 62 |100|350|350
B/ K|[410|410(170| 60 |210{170| 95 | 90 {390|370
B / L |395|420|160| 70 {260|255|165|180|823 (850
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Table 6 SWR (Strength to Weight Ratio) of Test

Vehicles
Weight Appl. Load/Weight
Type (ke) (SWR)
A/l 1,950 23
C/Q 1,905 2.9
B/ M 1,850 2.9
C/N 1,645 2.6
C/0 1,460 3.1
C/P 1,230 3.8
C/R 1,145 4.0
B/ K 1,125 3.1
B/L 1,120 3.1
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