FS 2023 Chassis FEA

Using FEA, this report details the results of different load cases on the chassis and compares the 2022 chassis with
the new 2023 chassis. The images of the FEA results will show highly exaggerated deformations.

The following are the studied load cases:

Static (19)

Forward Acceleration (59)
Braking (59)

Frontal Impact (309)

Bump on one front wheel (59g)
Bump on one rear wheel (5g)
Bump on both front wheels (59g)

© N o vk wn =

Bump on both rear wheels (5g)

o

Bump on all wheels (59)

—
©

Bump on front and rear wheels on one side (59g)

—
—_—

. Turning with uniform centripetal acceleration (3g)

—
(\)

. Turning with loaded front wheels (3g)
. Skidding (3g)

—
W



Static (19g)

2023 Chassis

U: Final - Static

Total Deformation
Type: Total Deformation
Unit: m

Time: 1

22/09/2022 17:49

0.00075594 Max
0.00067195
0.00058796
0.00050396
0.00041997
0.00033598
0.00025198
0.00016799
8.39%e-5

0 Min

U: Final - Static

Total Deformation
Type: Total Defarmation
Unit: m

Time: 1

22/09/2022 17:49

0.00075594 Max
0.00067195
0.00058796
0.00050396
0.00041997
0.00033598
0.00025198
0.00016799
8.39%4e-5

0 Min

U: Final - Static
Total Deformation
Type: Total Deformation
Unit: m

Time: 1
22/09/2022 17:50

0.00075594 Max
0.00067195
0.00058796
0.00050396
0.00041997
0.00033598
0.00025198
0.00016799
8.30%e-5

0 Min
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2022 Chassis e

Type: Total Deformation

Unit: m
Time: 1
23/09/2022 12:21
0.00029973 Max
0.00026643
000023312
000019982
0.00016652
000013321
9.991e-5
6.6607e-5
3.3303e-5
AH: Original - Static 0 Min
Tatal Defarmation
Type: Total Defarmation
Unit: m
Time: 1
23/09/2022 12:21
0.00029973 Max
0.00026643
0.00023312
0.00019982
0.00016652
0.00013321
9.991e-5
6.6607e-5
3.3303e-5
0 Min

AH: Original - Static
Total Deformation
Type: Total Deformation

Unit: m
Time: 1
2370972022 12:21

0.00029973 Max
0.00026643
0.00023312
0.00019982
0.00016652
0.00013321
9.991e-5
6,6607e-5
3.3303e-5
0 Min
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Forward Acceleration (5g)

2023 Chassis

¥: Final - Acceleration (5g)
Total Deformation
Type: Total Deformation
Unit: m

Time: 1

22/09/2022 17:.46

0.0014683 Max
0.0013052
0.001142
0.00097887
0.00081572
0.00065258
0.00048%43
0.00032629
0.00016314

0 Min
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¥: Final - Acceleration (5g)
Total Deformation

Type: Total Deformation
Unit: m

Time: 1

22/09/2022 17:44

0.0014683 Max
0.0013052
0.001142
0.00097887
0.00081572
0.00065258
0.00048943
0.00032629
0.00016314

0 Min

¥: Final - Acceleration (5g)
Total Deformation

Type: Total Deformation
Unit: m

Time: 1
22/09/2022 17:46

0.0014683 Max
0.0013052
0.001142
0.00097887
0.00081572
0.00065258
0.00048%43
0.00032629
0.00016314
0 Min




2 02 2 c h a Ssis Al: Original - Acceleration

Total Deformation
Type: Total Deformation
Unit: m

Time: 1

23/09/2022 12:47

0.00064741 Max
0.00057548
0.00050354
0.00043161
0.00035967
0.00028774
0.0002158
0.00014387
7.1935¢-5

0 Min

Al: Original - Acceleration
Total Defarmation

Type: Total Deformation
Unit: m

Time: 1

23/09/2022 12:47

0.00064741 Max
0.00057548
0.00050354
0.00043161
0.00035967
0.00028774
0.0002158
0.00014387
7.1935e-5

0 Min

Al: Original - Acceleration
Total Deformation

Type: Total Deformation
Unit: m

Tirme: 1

23/09/2022 12:47

0.00064741 Max
0.00057548
0.00050354
0.00043161
0.00035967
0.00028774
0.0002158

0.00014387
7.1935e-5
0 Min



W: Final - Deceleration (5g)

Braking (59) Tt

Type: Total Deformation

Unit: m
Tirme: 1
22/09/2022 17:54
2 02 3 c h ° 0.00081061 Max
0.00072054
a SS I S 0.00063047
0.0005404
0.00045034
0.00036027
0.0002702
0.00018013
W: Final - Deceleration (5g) 9.0067¢-5
Total Deformation 0 Min
Type: Total Deformation
Uniti m
Time: 1
22/09/2022 17:55
0.00081061 Max
0.00072054
0.00063047
0.0005404
0.00045034
0.00036027
0.0002702
0.00018013
9,0067e-5
0 Min

W: Final - Deceleration (5g)
Total Defarmation

Type: Total Deformation
Unit: m

Tirne: 1
22/09/2022 17:55

0.00081061 Max
0.00072054
0.00063047
0.0005404
0.00045034
0.00036027
0.0002702
0.00018013
9.0067e-5
0 Min
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2 0 2 2 c h ass i S Al Original - Deceleration

Total Deformation
Type: Total Deformation
Unit: m

Time: 1

23/09/2022 13:03

0.00035749 Max
0.00031777
0.00027805
0.00023833
0.00019861
0.00015889
0.00011916
7.9443e-5
3.9722e-5

0 Min

AlJ: Original - Deceleration
Total Deformation
Type: Total Deformation

Unit: m
Time: 1
23/09/2022 15:05
0.00035749 Max
0.00031777
o.0o02780s 0 &=& BEeE e e e, e B g, R e
0.00023833
0.00019861
0.00015889
000011916 Al: Original - Deceleration
7.9443e-5 Total Deformation
3.0722e-5 Type: Total Deformation
g Unit: m
0 Min Time: 1
23/09/2022 15:05
0.00035749 Max
0.00031777
0.00027805
0.00023833
LLILLLLLL 0.00019861
0.00015889
0.00011916
7.9443e-5
3.0722e-5

0 Min

=
=
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Frontal Impact (30g)

2023 Chassis

X: Frontal Impact

Total Deformation
Type: Total Deformation
Unit: m

Time: 1

22/09/2022 17:58

0.009414 Max
0.008368
0.007322
0.006276
0.00523
0.004184
0.003138
0.002092
0.001046

0 Min

X: Frontal Impact

Total Deformation
Type: Total Deformation
Unit: m

Time: 1

22/09/2022 17:58

0.009414 Max
0.008368
0.007322
0.006276
0.00523

0.004184
0.003138
0.002092
0.001046

0Min \‘\
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J: Wishbones Frontal Impact

2022 Chassis Total Deformation

Type: Total Deformation
Unit: m

Time: 1

23/09/2022 15:08

0.003407 Max
0.0030284
0.0026499
0.0022713
0.0018928
0.0015142
0.0011357
0.00075711
0.00037855

0 Min

J: Wishbones Frontal Impact
Total Deformation
Type: Total Deformation

Unit: m
Time: 1
23/09/2022 15:08
0.003407 Max
0.0030284
0.0026499
0.0022713
0.0018928
0.0015142
0.0011357
0.00075711
J: Wishbones Frontal Impact
0'00_03 7835 Total Deformation
0 Min Type: Total Deformation
Unit: m
Time: 1
23/09/2022 15:11
0.003407 Max
= 0.0030284
= = 0.0026499
_:_:‘_ § 0.0022713
= 3 0.0018928
:: 3 :\ 0.0015142
= Y : %, 0.0011357
= - i N T 0.00075711
0.00037855
§ 0 Min
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Bump on one front wheel (5g) 00013051 Max

0.0010151
0.00087007

000072506

. 000058004

2023 ChaSS|S 000043503
0.0002002

0.00014501
0 Min

R: Final - 5g bump on 1 front wheel
Total Deformation
Type: Total Deformation

Unit: m
Time: 1
22/09/2022 18:08
0.0013051 Max
0.0011601
0.0010151
0.00087007
0.00072506 i
0.00058004 Al ‘"‘m"“””‘lm | 1 e
0.00043503
0.00029002
0.00014501 R:Final - 5g bump on 1 front wheel
. Total Deformati
0 Min T;pae: Tita:’;:f:’r’r‘nation
Unit: m
Time: 1
22/09/2022 18:09
0.0013051 Max
0.0011601
0.0010151
0.00087007
0.00072506
0.00058004
0.00043503
0.00029002
0.00014501

0 Min
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H AC: Original - 5g bu 1 front wheel
2022 Chassis e
Type: Total Deformation

Unit: m
Time: 1
23/09/2022 15:13
0.0021035 Max
0.0018698
0.001636
AC: Original - 5g bump on 1 front wheel 0.0014023
Total Deformation 0.0011636
Type: Total Deformation 000003488
Unit: m 0.00070116
Titne: 1 0.00046744
23/00/2022 15:13 o
0.0021035 Max
0.00186938
0.001636
0.0014023
0.0011686
0.00093488
0.00070116
0.00046744
0.00023372
0 Min

AC: Original - 5g bump on 1 front wheel
Total Deformation

Type: Total Defarmation

Unit: m

Time: 1

23/09/2022 15:13

0.0021035 Max
0.0018698
0.001636

0.0014023
0.0011686
0.00093488
0.00070116
0.00046744
0.00023372
0 Min
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Bump on one rear wheel (5g) 0002722 Max

0.0020197

0.0017673

0.0015148

0.0012623

0.0010099

2023 Chassis
0.000504%4

0.00025247
0 Min

P: Final - 5g bump on 1 rear wheel
Total Deformation
Type: Total Deformation

Unit: m
Time: 1
22/09/2022 18:12 ”@\\(\\\\\
0.0022722 Max
0.0020197
0.0017673
0.0015148
0.0012623
0.0010099
0.00075741 P: Final - 5g b 1 wheel
: Final - 5g bump on 1 rear
0.00050494 Total Deformation
0.00025247 Type: Total Deformation
. Unit: m
0 Min Time: 1
22/09/2022 18:12
0.0022722 Max
0.0020197
0.0017673
0.0015148
0.0012623
0.0010099
0.00075741
0.000504%4
0.00025247

0 Min
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2022 Chassis

AE: Original - 5g bump on 1 rear wheel
Total Deformation
Type: Total Deformation
Unit: m

Time: 1

23/09/2022 15:17

0.0017868 Max
0.0015883
0.0013897
0.0011912
0.00099267
0.00079413
0.0005956
0.00039707
0.00019853
0 Min

AE: Original - 5g bump on 1 rear wheel
Total Deformation

Type: Total Deformation

Unit: m

Time: 1

23/09/2022 15:17

0.0017868 Max
0.0015883
0.0013897
0.0011912
0.00099267
0.00079413
0.0005956
0.00039707
0.00019853

AE: Original - 5g bump on 1 rear wheel
Total Deformation

Type: Total Deformation

Unit: m

Time: 1

23/09/2022 15:17

0.0017868 Max
0.0015883
0.0013897
0.0011912
0.00099267
0.00079413
0.0005956
0.00039707
0.00019853
0 Min



Bump on both front wheels (5g)
2023 Chassis

S: Final - 5g bump on both front wheels
Total Deformation
Type: Total Deformation
Unit: m

Time: 1

22/09/2022 18:14

. 0.0028761 Max

0.0025565

— 0.0022369

— 0.0019174

j 0.0015978
0.0012783

— 0.00095869
0.00063913

i 0.00031956

0 Min

0.0028761 Max
0.0025565
0.0022369
0.0019174
0.0015978
0.0012783
0.00095869
0.00063913
0.00031956

0 Min

S: Final - 5g bump on both front wheels
Total Deformation

Type: Total Deformation

Unit: m

Time: 1
22/09/2022 1814

0.0028761 Max
0.0025565
0.0022369
0.0019174
0.0015978
0.0012783
000095869
0.00063913
0.00031956
0 Min
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2022 chassis ::'J:a%ieg:::n;zg:umponbathﬁonlm

Type: Total Deformation
Unit: m

Time: 1

23/09/2022 15:19

0.0010646 Max
0.000%4631
0.00082802
0.00070974
0.00059145
0.00047316
0.00035487
0.00023658
0.00011829
0 Min

AD: Original - 5g bump on both front wheels
Total Deformation
Type: Total Defarmation
Unit: m

Time: 1

23/09/2022 15:19

0.0010646 Max
0.00024631
0.00082802
0.00070974
0.00059145
0.00047316
0.00035487
0.00023658
0.00011829

0 Min AD: Original - 5g bump on both front wheels
Total Deformation

Type: Total Deformation

Unit: m

Time: 1

23/09/2022 15:19

0.0010646 Max
0.00094631
0.00082802
0.00070974
0.00059145
0.00047316
0.00035487
0.00023658
0.00011829
0 Min
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Bump on both rear wheels (5g)
2023 Chassis

Q: Final - 5g bump on both rear wheels
Total Deformation
Type: Total Deformation
Unit: m

Time: 1

22/09/2022 18:16

. 0.0041042 Max
0.0036481
— 0.0031921
— 0.0027361
— 0.0022801
— 0.0018241
— 0.0013681
— 0.00091204
i 0.00045602

0 Min

22/09/2022 18:16

0.0041042 Max
0.0036481
0.0031921
0.0027361
0.0022801
0.0018241
0.0013681
0.00091204
0.00045602

0 Min

Q: Final - 5g bump on both rear wheels
Total Deformation

Type: Total Deformation

Unit: m

Time: 1
22/09/2022 18:16

0.0041042 Max
0.0036481
0.0031921
0.0027361
0.0022801
0.0018241
0.0013681
0.00091204
0.00045602
0 Min



2022 Chassis Tt

Type: Total Deformation

Unit: m
Time: 1
23/00/2022 15:21
0.0034136 Max
0.0030343
0.002655
AF: Original- 5g bump on both rear wheels 0.0022757
Total Deformation 0.0012064
. : 0.0015172
Tyr_J?. Total Deformation % e
U,n't' m 2N 000075858
Time: 1 0.00037929
23/09/2022 15:21 0 Min
0.0034136 Max § <
0.0030343 >
0.002655 ’ b
0.0022757
0.0018964
0.0015172
0.0011379
0.00075858
0.00037929
0 Min

AF: Original- 5g bump on both rear wheels
Total Deformation

Type: Total Deformation

Unit: m

Time: 1

23/09/2022 15:21

0.0034136 Max
0.0030343
0.002655

0.0022757
0.0018964
0.0015172
0.0011379
0.00075858
0.00037929
0 Min
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Bump on all wheels (59g) To B

Type: Total Deformation
Unit: m
o Time: 1
2023 Chassis

0.0047048 Max
0.0041821
0.0036593
0.0031366
0.0026138
0.002091
0.0015683
0.0010455
0.00052276

0 Min

O: Final - 5g bump everywhere

Total Deformation
Type: Total Deformation
Unit: m
Time: 1
22/09/2022 1817
0.0047048 Max
0.0041821
0.0036593
0.0031366
Sleiabl O: Final - 5g bump everywhere
0.002091 Total Deformation
0.0015683 Type: Total Deformation
Unit:
0.0010455 e
0.00052276 22/09/2022 1817
L 0.0047048 Max
0.0041821
0.0036593
0.0031366
0.0026138
0.002091
0.0015683
0.0010455
0.00052276

0 Min
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2022 Chassis TowlDefamaton

Type: Total Deformation

Unit: m
Time: 1
23/09/2022 15:24
0.0012285 Max
0.001092
0.00095548
0.00081898
0.00068249
AB: Original - 59 bump everywhere 0.00054599
Total Deformation 0.00040949
Type: Total Deformation 0.00027299
Unit: m 0.0001365
Time: 1 0 Min
23/09/2022 15:24
0.0012285 Max
0.001092
0.00005548
0.00081898
0.00068249
0.00054599
0.00040249
0.00027299
0.0001365

AB: Original - 5g bump everywhere
Total Deformation

Type: Total Deformation

Unit: m

Time: 1

23/09/2022 15:24

0 Min

0.0012285 Max
0.001092
0.00095548
0.00081898
0.00068249
0.00054599
0.00040949
0.00027299
0.0001365
0 Min
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Bump on front and rear wheels on one side (5g)
2023 Chassis

T: Final - 5g bump on only one side
Total Deformation

Type: Total Deformation

Unit: m

Time: 1
22/09/2022 18:18

0.01761 Max
0.015654
0.013697
0.01174
0.0097835
0.0078268
0.0058701
0.0039134
0.0019567

0 Min

0.01761 Max
0.015654
0.013697
0.01174
0.0097835
0.0078268
0.0058701
0.0039134
0.0019567

0 Min

T: Final - 5g bump on only one side
Total Deformation

Type: Total Deformation

Unit: m

Time: 1
22/09/2022 18:18

0.01761 Max
0.015654
0.013697
0.01174
0.0097835
0.0078268
0.0058701
0.0039134
0.0019567
0 Min
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2022 Chassis el

Type: Total Deformation
Unit: m

Time: 1

23/09/2022 15:28

0.05828 Max
0.051804
0.045329
0.038853
0.032378
0.025902
0.01%427 '
0.012951 AT ) I ! i

7 i
i
0.0064755 i

AG: Original - 5g bump on one side
Total Deformation

Type: Total Deformation

Unit: m

Time: 1
23/09/2022 15:28

0.05828 Max
0.051804
0.045329
0.038853
0.032378

0.025902 ‘ .
0.019427 o z % %

Ty

0.012951
0.0064755
0 Min

AG: Original - 5g bump on one side
Total Deformation

Type: Total Deformation

Unit: m
Time: 1
2370972022 15:28

0.05828 Max
0.051804
0.045329
0.038853
0.032378
0.025902
0.01%427
0.012951
0.0064755
0 Min
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¥: Final - Turning (uniform)

Turning with uniform centripetal acceleration [t
Unit: m

(39)

2023 Chassis s

0.00010931
0 Min

¥: Final - Turning (uniform)
Total Deformation
Type: Total Deformation

Unit: m
Time: 1
22/00/2022 18:23
0.00098382 Max
0.00087451
0.00076519
0.00065588
0.00054657
0.00043725
NI ¥: Final - Turning (uniform)
0.00021863 Total Deformation
0.00010931 Type: Total Deformation
5 Unit: m
0 Min Tirme: 1
22/00/2022 18:23
0.00098382 Max
‘‘‘‘‘‘‘ 0.00087451
1 0.00076519
0.00065588
0.00054657
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2022 Chassis
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Turning with loaded front wheels (3g) To Datoion
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2022 Chassis AL: Original - Turning (loaded front wheels)
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Spinning Out (3g) O&M

2023 Chassis
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2 0 2 2 c h ass i S AM: Original - Spinning out (3g)

Total Deformation
Type: Total Deformation

Unit: m
Time: 1
23/09/2022 15:45
0.012165 Max
0.010813
0.0004617
0.00811
AM: Original - Spinning out (3g) = 0.0067584
Total Deformation = ggg::g?
Type: Total Deformation S
Unit: m 0.0013517
Time: 1 0 Min
23/09/2022 15:45
0.012165 Max
0.010813
0.00%4617
0.00811
0.0067584
0.0054067
0.004055
0.0027033
0.0013517

AM: Original - Spinning out (3g)
Total Deformation

Type: Total Deformation

Unit: m

Time: 1

23/09/2022 15:45

0 Min

0.012165 Max
0.010813
0.0094617
0.00811
0.0067584
0.0054067
0.004055
0.0027033
0.0013517
0 Min


https://storage.3.basecamp.com/5308679/blobs/9d72e3de-3b4e-11ed-bfa5-0e12be5f970b/download/image.png
https://storage.3.basecamp.com/5308679/blobs/9d72e3de-3b4e-11ed-bfa5-0e12be5f970b/download/image.png
https://storage.3.basecamp.com/5308679/blobs/9d72e3de-3b4e-11ed-bfa5-0e12be5f970b/download/image.png
https://storage.3.basecamp.com/5308679/blobs/9d72e3de-3b4e-11ed-bfa5-0e12be5f970b/download/image.png

Final Results
The table below compares the maximum deflections in the new and old chassis for each load case.

Load Type New Chassis (2023) Old Chassis (2022)
Static (1g) 0.000755%4 m 0.00029972 m
Forward Acceleration (5g) | 0.0014683 m 0.00064741 m
Braking (5g) 0.00081061 m 0.00035749 m
Frontal Impact (30g) 0.005414 m 0.003407 m
Bump on one front wheel 0.0013051 m 0.0021035 m
(28]

Bump on one rear wheel 0.0022722 m 0.0017268 m
(=2g)

Bump on both front wheels | 0.0028761 m 0.0010646 m
(28]

Bump on both rear wheels | 0.0041042 m 0.0034136 m
(28]

Bump on all wheels {5g) 0.0047048 m 0.0012285 m
Bump on front and rear 0.01761 m 0.05828 m

wheels on one side (5g)

Turning with uniform
centripetal acceleration

(2g)

0.00098382 m

0.00076502 m

Turning with loaded front 0.0023215m 0.0032515 m
wheels (3g)
skidding (3g) 0.0058312 m 0.012165 m




