


Battery Unit Shock Test Systems (Vertical) @ Lansmont

Existing EV battery Cell and Unit Shock Systems

Battery Cell and Unit Mechanical Shock 3} /1 ¥ uhUik +F &
Purposeix 1& B &9

simulate the harsh conditions that batteries might encounter during the vehicle’s lifespan, including rough roads, sudden impacts, and
other stresses. Proper testing ensures that the batteries can withstand these challenges without compromising performance or safety.

Test procedures X A2 5 F= i 5
*»* The battery cells and units are required to be tested for safety enhancement; the most of test specs are from the UN, IEC, and the
EV battery manufactures requirement, the high accurate shock pulses are involved as the following

Test System (Models) with OFGP | Applications | Test pulses (+/-10% accuracy)

P40/40, P40/42, P45/50 Cells, Units 70g, 45ms, 90g, 20ms;150g, 15ms; 60g, 30ms; 95g, 6ms 30Kg
50g, 11ms, 35g, 51ms, 30g, 18ms, 25g, 30ms, 25g 60ms 40Kg
P60L, P95_115L_OS, HSX95115M  Unit/Pack 90g, 20ms, 150g, 15ms, 150g, 11ms, 50g, 11ms, 50g, 6ms, 200Kg

98g, 11ms, 250g, 5ms, 300g, 7.5ms, 60g, 30ms, 85, 30ms,
45g, 40ms, 35g 45ms, 60g, 45ms.
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UN Battery Pack Shock Test Standard @ Lansmont

ECE-324-Rev.2 99 R100

Annex 8C Mechanical Shock Pui& ¥
PurposeiX 2% B &9

The purpose of this test is to verify the safety performance of the REESS under inertial loads which may occur during a vehicle crash.

iZ M 1X 89 B 49 & I 4EREESS (Rechargeable Energy Storage System) A& IAP TR A ENREAR T LN

Test procedures X 3242

X/

** The tested-device shall be decelerated or, at the choice of the applicant, accelerated in compliance with the acceleration corridors
which are specified in Tables 1 to 3.
AR R G R BR, RARFER XN E ZHR1EINNEFCE R EHAT.

+* The Technical Service in consultation with the manufacturer shall decide whether the tests shall be conducted in either the positive
or negative direction or both.
MRRFHRITRE BRI EFHH, RLZAFFANXZEGRLE, HBEFB

* For each of the test pulses specified, a separate tested-device may be used.
H— AN 2 6 BT AR B R R 69X 4.

¢ The test pulse shall be within the minimum and maximum value as specified in Tables 1 to 3.

o b X A BT L INAE R 1E RS R Ao i METEE o
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UN Battery Pack Shock Test Standard &~ Lansmont

The test shall be performed using pulse shape and values for time and acceleration within the

corridgr, given by the values for upper bound and lower bound in Figure 1, by applying the time-

accele%tion values from Tables 1 to 3 for the gross mass of the vehicle intended for the application E/ EC E-324- Rev- 2 99
of the battery packs and systems, or according to a test profile determined by the customer and

verified to the vehicle application.

Y
Table 2 — Area of values for acceleration pulses for medium-duty trucks and midi buses
Time Acceleration Acceleration
ongitudina transversa
ms longitudinal 1
g g
A 20 0 0
B 50 10 5
C 65 10 5
ey D 100 0 0
1 maximum curve
2 minimum curve E 0 5 2,5
Y acceleration F 50 17 10
X time G 80 17 10
" i A H 120 0 0
Figure 1 — Generic description of test pulses
Table 1 — Area of values for acceleration pulses for vehicles with gross mass not exceeding 3,5 t Table 3 — Area of values for acceleration pulses for heavy-duty trucks and buses
Time | Acceleration | Acceleration Time | Acceleration Acceleration
e (longitudinal) | (transversal) ms (longitudinal) | (transversal)
g g 8 g
A 20 0 0 A 20 0 0
B 50 20 8 B 50 6,6 5
C 65 20 8 C 65 6,6 5
D 100 0 0 D 100 0 0
E 0 10 4,5 E 0 4 2.5
F S0 28 15 F 50 12 10
G 80 a8 15 & 80 12 10
£ 120 4 2 H 120 0 0

NOTE The values in Table 1 for longitudinal acceleration are taken from UN ECE R17.12] [t might as well be
applied to battery packs and systems.
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UN Battery Pack Shock Test Standard @ Lansmont

E/ECE-324-Rev.3 add. 99/R 100

The Table 1 to 3 related EV’s

Passenger Vehicle & f] &

M1: Less then 9 seats including driver, total weight is 3500-5000Kg; (Car) 2 3] #L9& AT, % £3.5v 35wk,
M2: Less then 9 seats including driver, total weight is less than 5000Kg; (Pickup, MPV, etc.) M1, % % % />T5ub,
M3: Less then 9 seats including driver, total weight is more than 5000Kg; (Mid size Van) 92 A, & % % K T5%,

Truck T #
N1: Total truck weight less than3500Kg; % Z& ¥ «J> F3.5v ;

N2: Total truck weight is between 3500Kg to 12000Kg; .5 & & /£3.5%&4=12wk 2 [7] ;
N3: Total truck weight is more than 12000Kg. & % & kK T 127,
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UN Battery Pack Shock Test Standard &~ Lansmont

Calculated shock pulse and specs according to the (Table 1)

Time, milliseconds Time, milliseconds

Table 1, Longitudinal Table 1, Transverse
E/ECE/324/Rev.2/Add.99/Rev.2 E/ECE/324/Rev.2/Add.99/Rev.2
E/ECE/TRANS/505/Rev.2/Add.99/Rev.2 E/ECE/TRANS/505/Rev.2/Add.99/Rev.2
Annex 8C Annex 8C
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Lansmont

S\ /N
VAR A 6 S —\
N O P/ U\
e, NRY V77 TN\
77 AR / /- N\

Time, milliseconds Time, milliseconds

Table 2, Longitudinal Table 2, Transverse
E/ECE/324/Rev.2/Add.99/Rev.2 E/ECE/324/Rev.2/Add.99/Rev.2
E/ECE/TRANS/505/Rev.2/Add.99/Rev.2 E/ECE/TRANS/505/Rev.2/Add.99/Rev.2
Annex 8C Annex 8C
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UN Battery Pack Shock Test Standard &~ Lansmont

Calculated shock pulse and specs according to the (Table 3)

N\ / 1\
7\ /f/\\\\
/NN v /N
/ / N\ S NN
// NN // NN
Table 3, Longitudinal T Table 3, Transverse
E/ECE/324/Rev.2/Add.99/Rev.2 E/ECE/324/Rev.2/Add.99/Rev.2
E/ECE/TRANS/505/Rev.2/Add.99/Rev.2 E/ECE/TRANS/505/Rev.2/Add.99/Rev.2
Annex 8C Annex 8C
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Lansmont

« Battery horizontal impact (not crash simulation) Test
* Low acceleration - high delta V half-sine waveform

Halfsine Shock Pulse Capability
HSTS-200 8x16 Opposing Force Gas Programmer
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Introducing the HSTS-200-200 OFGP Lansmont

Arm/Pull

Main operation principle

Release/Impact

Bungees
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Shock Test — Not Crash Test @ Lansmont

* This testing approach focuses specifically on the battery pack.

* Shock testing provides controlled, accurate, repeatable, and
reliable testing inputs — leaving no doubt when assessing results.

Fle Record Setup Dotabase Analysis Summary Reports Tools Window Help

* Crash testing introducing additiesgm= = —_—
couplings — all of which can inf| &= E - |

* Focusing on just the battery pa
possible enhancement of the pc

* This quantitative information al
that durability in the overall vet |
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6-20ms Elastomers

Long duration Half Sine

Elastomers have traditionally used to
generate half sine shock pulses.

Modules must be |
mixed and matched i5s
in various
configurations to
alter pulse amplitude
and duration.

8 -200ms OFGP waveform generator
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Halfsine Shock Pulse Capability
HSTS-200 8x16 Opposing Force Gas Programmer

DURATION (ms) 1
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Half-sine waveform generator (OFGP) @ Lansmont

Long-duration half sine shock pulses from
Lansmont shock test system with OFPG

20G, 80ms

H 3: Table Control (-13,-5) DC 3801A-0100 .9472 mv/g: 14.75 G's 101.00 msec 365.18 In/S

[Choooesescenon 1 Gx | mesc | oo [ Ppecew | e [ wnGs |
or 2.1 TOCHORE W75 W 5w 2567 475 0

10G, 100ms
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HSTS-200-200 OFGP Specifications @ Lansmont

n | ar
1 1
1.1 1

1.2 1

1.3
1.4

1.5 1

1.6
1.7
1.8

HSTS- 200 — ECE-R100 Horizontal Shock Test System
Shock waveform generator (OFGP) and accessories, can
generate half sine waveform shock pulse, can design the
acceleration and duration according to the standard
specifications, make the accurate results

Shock controller can control single, multiple shock tests

System installation drawings and necessary kits
TP4 shock data acquisition and analysis system

Accessories for shock data acquisition system, accelerometers

Operation and maintenance manual
Software
Site requirement and installation guidance

Acceptance

Installation, training

Load limitation 500Kg for ECE423 R100 Table 1,2,3
System envelope (LXW) <10600mm x 2000mm (W)
Maximum installation footprint <12600m x 4000mm (W)

Velocity change limit (Delta V) 12m/s

Max. Acceleration

N
~
oQ

Peak acceleration tolerance <+10%

Duration tolerance < +10%

Range of HS generator (OFGTP) Cylinder travels 25-170mm
Acceleration range 5-27g

Pulse duration range 63-208ms

Half Sine

Compressed air requirement Not required

Compressed nitrogen requirement 135Bar or up
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HSTS-200-200 Installation Requirement Lansmont

Site preparation requirements

System total mass 4,500 kg excluding accessories Earthing requirement Normal- protectional
Footprint 12600mm x 4000mm main assembly Heat dissipation Can be ignored
Floor loading 7,000 kg, 15cm or up concrete base floor Temperature & humidity 17-27°C; 0-70% RH
Door opening Smallest 2.2m, system limit 1.5m Chilling water -
Draw — Soft water -
Pneumatics The equipment has the self cabling, high Compressed Air NR

pressure airline, nitrogen tubes

Utilities Control: 220VAC/50Hz/single phase; 2KVA;
Equipment: Start power, not less than
20KVA, including 25% allowance

Nitrogen 130 bar nitrogen

Operation alarm lights  Yes.
285.500
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