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TESLA Model S

Model S

Plaid

" i H
21" Tesla Model S Twin Turbine Wheel Tesla Madal SAWD Reiie Shioek
Absorber (Left Or Right)

1015620-05 Dual Motor

This wheel was the last wheel option available when ordering a Tesla
Model S in 2020. It came in a staggered set up. This wheel was available
with a set of lug nut covers that only first this wheel design. The 21"
Turbine was available in silver or gray color.

El0]0{2] stiffness(K): 190,000 N/m
g FAI(2121%]) : 35.81bs

E}0|0{ (Pirelli P Zero 275/35R21
103W XL) SA: 31.31lbs

MAHIM(A=ZE + Blin]) - 8.4kg
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Tesla model S

« Capacity: 232Ah
« 18650 Li-ion
« 96 series, 74 parallel
Charge-Discharge Curve at Room Temp
s IO Cut-oft CHG Voltage, 4.2(V] _ _ 1 ______
4 Low
Level :
38 (0~20%) :
e High
%3.4 ) Level
3 Middle Level =20
32 (SOC 20 % ~ B0 %) !
3 —Charg;ing Curve
28 —Discharing Curve,
___________ Cut-off DSG Voltage, 2.65[V] _ | _______
2.6 |
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- O [EL Lookup Table Editor - O X
LOOKUP TABLE EDITOR LOOKUP TABLE EDITOR
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Line Report Custom Line Report Custom
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<{Simulink data>

6 (Additional beam 2| Zt%)
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AlISI 1020 cold drawn steel

%1072

Young's modulus:

E | User defined v
210e9 Pa

Poisson'’s ratio:

V | User defined v
0.3 1

Density:

P | User defined v

0 kgim®
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F+cos(68 )

o

X

L

¥ Parameters

»

Name Expression Value
L 68.7[mm] 0.0687 m
F 100[N] 100 N
D 3[mm] 0.003 m
d 2[mm] 0.002 m

4 | Component 1 {comp1)

4 = Definitions
ﬁ? von mises (bnd7)
% First principal stress (bnd17)
f Third principal stress (bnd13)
" . Boundary System 1 {sys7)

b view 1
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« Von Mises stress

Von Mises stress

(o) — ﬂ'z)z + (6, — J})E + (05 — JIJE '/

2

f

g =

« Foryield

Pure shear load line (6 = —og = 1)

DE ]
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L=228.2, F=222.1, D=4, d=3

L

228.20E-3
68.700E-3
228.20E-3
68.700E-3
228.20E-3
68.700E-3

Q Q R H

222.10
-699.10
222.10
-699.10
222.10
-699.10

D

4.0000E-3
4.0000E-3
3.0000E-3
3.0000E-3
2.0000E-3
2.0000E-3

@ -

d

3.0000E-3
3.0000E-3
2.0000E-3
2.0000E-3
1.0000E-3
1.0000E-3

Surface: von Mises stress (N/m?)

von Mises stress (N/m#2), von mises

1.6991E6
16.653E6
4.6563E6
15.549E6
1.2430E6
10.830E6

=

A 6.05x10°
x10°

6

¥ 2.91x107

Table A-20 Deterministic ASTM Minimum Tensile and Yield Strengths for Some Hot-Rolled (HR) and
Cold-Drawn (CD) Steels

[The strengths listed are estimated ASTM minimum values in the size range 18 to 32 mm (% to ll— in). These strengths are
suitable for use with the design factor defined in Sec. 1-10, provided the materials conform to ASTM A6 or A568
requirements or are required in the purchase specifications. Remember that a numbering system is not a specification.]

1 2 3 4 5 6 7 8
Tensile Yield
SAE and/or | Process-  Strength, Strength, Elongation in Reduction in Brinell

UNS No. AISI No. ing MPa (kpsi) = MPa (kpsi) 2in, % Area, % Hardness

HR 300 (43) 170 (24) 30 55 [ 86
G10060 1006 T

CD 330 (48) 280 (41) 20 45 ‘ 95

HR 320 (47) 180 (26) 28 50 95
G10100 1010 ;

CD 370 (53) 300 (44) 20 40 ‘ 105

HR 340 (50) 190 (27.5) 28 50 ‘ 101
G10150 1015 |

CD 390 (56) 320 (47) 18 | 40 [ 111

HR 400 (58) 220 (32) 25 | 50 ‘ 116
G10180 1018 t

CD 440 (64) 370 (54) 15 40 126

HR 380 (55) 210 (30) 25 50 111
G10200 1020 - T

CD 470 (68) 390 (57) 15 | 40 131

HR 470 (68) 260 (37.5) 20 [ 42 137
G10300 1030 i T

CD 520 (76) 440 (64) 12 | 35 ‘ 149

HR 500 (72) 270 (39.5) 18 1 40 ! 143
G10350 1035 . !

CD 550 (80) 460 (67) 12 \ 35 \ 163

HR 520 (76) 290 (42) 18 } 40 L 149
G10400 1040 i 1

CD 590 (85) 490 (71) 12 | 35 170

HR 570 (82) 310 (45) 16 | 40 ‘ 163
G10450 1045 i ‘

CD 630 (91) 530 (77) 12 | 35 179

HR 620 (90) 340 (49.5) 15 \ 35 ‘ 179
G10500 1050 ; |

CD 690 (100) 580 (84) 10 | 30 ‘ 197
G10600 1060 HR 680 (98) 370 (54) 12 30 ‘ 201
G10800 1080 HR 770 (112) 420 (61.5) 10 25 l 229
G10950 1095 HR 830 (120) 460 (66) 10 25 } 248

Source: Data from 1986 SAE Handbook, p. 2.15.




2. Additional beam sfiA1 = A7

Qe LrrrxEE0 @e &= Surface: Third principal stress (N/m?)

L=228.2, F=222.1, D=4, d=3 Surface: First principal stress (N/m?)

z

L F D d First principal stress (N/m#2), First principal stress Third principal stress (N/m#2), Third principal stress

228.20E-3222.10 4.0000E-3 3.0000E-3 1.6451E6 -717.95E3
68.700E-3/-699.10 4.0000E-3 3.0000E-3 4.3412E6 -16.364E6
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« Fatigue Failure Criteria
« Goodman line

Sy L
. Yield Line
Se
S Finite Life
v
w
@
= /
v ' Modified
g’ / - Goodman
b= / Line
c
s Infinite Life |
>
<

\\
Sy

Mean Stress, om

Failure criterion:

Design equation:
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1 2 3 4
Tensile
SAE and/or Process- Strength, S _— k k k k k S 4
UNS No. AISI No. ing MPa (kpsi) e a’™Vbvelvdved e
G10060 1006 . — Sl ) k, = surface factor
| €D 330 (48) k. = size fact
G10100 1010 | i Ll d P o
CD 370 (53) kc‘ — load faCtor
HR 340 (50) k, = temperature factor
G10150 1015 o
| CD 390 (56) k, = reliability factor
G10180 1018 1 HR 2 OB S, = rotary-beam test specimen endurance limit
| > 440 (64) . . . . :
S, = endurance limit at the critical location of a machine part in the
G10200 1020 - ) eometry and condition of use
CD 470 (68) g y
0.5S,, S, < 200 kpsi (1400 MPa)

: : S! = 235, MPa
S, =4 100 kpsi S, > 200 kpsi

700 MPa S, > 1400 MPa ko = 0.383 ,ky = 0.692 , k. = 1.0 , kg = 1.0 , k. = 0.897



|4. Additional beam A1 ! M7

S! = 235, MPa
ko = 0.383 ,ky = 0.692 , k. = 1.0 , kg = 1.0 , k. = 0.897

First principal stress (N/mA2), First principal stress Third principal stress (N/m#2), Third principal stress ° 7 " 4 3 4 MP a
max —— . )

16451E6 1179563 ‘
4341286 -16.364E6




I5. Conclusion

Se =235-0.383-0.692-1.0-1.0-0.897

o — Omax +Omin o, — Omazr — I min
mean D) ) a 2

S22 2355 0.237 = 55.7T NMPa

Omean = —6.01 MPa o, = 10.35 MPa

.+ g =0.173 n =15.78



I5. Conclusion
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