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Flame retardant requirement for automobile
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Interior Plastic Parts (All vehicle)
AR=AEIESm (2TOEM)

Electric Parts (All vehicle)
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Battery Pack (Electric Vehicle)
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1. Trend of Flame retardant spec. for Interior Parts
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2. Needs of Multi — Material for Electric Vehicles
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3. Flame retardant requirement for Battery Pack
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1. Trend of Flame retardant spec. for Interior Parts
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Regulation Trend ~ Global ~
#AMUEEHE ~ HY0-N)) ~
] quuired more severe spec in Flame retardant regulation
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= Tightening of burning speed requirement in Taiwan, Middle East,
and Brazil since 2015
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= Result from IS0O17025 certified Test Laboratory is mandatory in Thailand
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Flame Retardant Test (Horizontal method)
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B Horizontal method is required for Passenger Vehicles
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Oven for horizontal method Test Piece
—_— =L ;g T N
© ! L H !
= - R
IR -
AR B
C |
50.8i ﬂ
38.1 224
355.6

Set test piece on U-frame of equipment, and burn 15 sec. at edge of test piece A side
Measure burning speed from A line to B line
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Flame Retardant Test (Vertical method)
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B Vertical method is required for Bus
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B Vertical method is 3 ~ 4 times severe than Horizontal method
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Sample Size
560 mm x 170mm (t: ~13mm)

Test Method

Set test piece on frame of equipment and
burn 5 sec. at lower end of test piece
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Measure burning speed between
measurement line
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2. Needs of Multi — Material for Electric Vehicles
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Necessity of Lightweight <Technology level>
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B Weight reduction by steel structure optimization and AL for Eng. vehicle
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® Multi-material structure is necessary to compensate EV mass increase
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3. Flame retardant requirement for Battery Pack
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Current status of Composite Battery case
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B Increase composite adoption for Battery Upper Case
Upper Case #$lE. I RISy MOFEHARENIEZ TV

OEM Vehicle |EV/PHEV| LWR CASE UPR CASE
Nissan -2 EV Steel Steel
BMW i3 EV  JAluminum (Steel
TESLA S EV  [Aluminum [Steel
Mitsubishi i-Miev EV Steel Plastic (PP)
Renault ZOE ZE EV Aluminum  (Steel
FIAT 500e EV Steel Composite
- e-up EV Steel Composite (GF-SMQC)
e-Golf EV Steel Composite (GF-SMC)
E6 EV Steel Composite
BYD .
Denza EV EV Aluminum  (Steel
Chevrolet| Spark EV Steel Composite
Toyota RAV4 EV Aluminum  (Steel
Chevrolet| BOLT EV Steel Composite (GF-SMCQC)
FORD Focus EV EV Steel Steel
SMART SMART EV Steel Steel




Battery Pack: Trend of flame retardant regulation
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UN Regulation [ China Regulation
UNER P EEM Image picture
UN R100-03 GB/T 31467.3
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Battery Pack: Fire Resistance Test
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B Purpose of regulation
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-Confirmation of fire resistance from external fire
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B Test Procedure 7 AMFEIA
-70 sec. direct fire exposure to battery pack
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-60 sec. indirect fire exposure (with screen) to battery pack
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-3 hours observation after test end
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m Criteria : No explosion
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Summary
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B Required more severe spec in Flame retardant regulation
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B Multi-material structure with composite is necessary to
compensate EV mass increase
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B For composite battery pack, fire resistance performance is
mandatory for safety
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