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Fy Sensor |, top view

Sensor I, isometric view
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Mz

Sensor I, top view
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11 Sensor |

Load von Mises stress
Fx £6£8 0.179 1.800E-02 0.028

Fy ESLT 0.179 1.800E-02 0.028

Fz  EDEDeded L1794 2.220E-01 0.345

Vi EDE4 156.951 6.010E-04 28.550

My EbE3 156.951 0.010E-04 28.550

M £5£6jE7j£8  86.860 3.192E-04 9.688

" Load ”
Load  Fx, Fy, Fz JLLstrain/N

Load Mx, My, Mz train/N.m

Load  Fx, Fy, Fz

micron/N
Load Mx, My, Mz
degree/N.m
"von Mises stress ” maximum von Mises stress
Load Fx, Fy, Fz MPa/N
Load Mx, My, Mz MPa/N.m

strain compliance matrix

0 0 1.794 0 -156.951 0
0 0 -1.794 -156.951 0 0
0 0 1.794 0 156.951 0

0 0 -1.794 156951 0 0
0 0.179 0 0 0 86.860
0.179 0 0 0 0 -86.860
0 -0179 0 0 0 86.860
-0.179 0 0 0 0 -86.860
strain compliance matrix singular value

<71=221.9622 a 2-221.9622 a F173.7200



12

(i 43,5880 <7 =0.2531 G6=0.2531
condition number 3.28 condition number
Sensor | 221.9622/0.2531= 876.97
1.2
Sensor |
Load % error
Fx £6>£8 0.191 0.179 6.704
Fy §5%7 0.187 0.179 4.469
Fz 1.940 1.794 8.138
Vi 2, 4 161580 156.951 2.949
My shs3 161.355 156.951 2.806
Mz 55 6. 7>£8 91.888 86.860 5.786
" Load ”
Load Fx, Fy, Fz JLLstrain/N
Load Mx, My, Mz JIstrain/N.m
Fz, M, My Mz
Fx, Fy
XYy

Fx 1Ry



13

Fx, Fy Sensor | Fz, Mx, My
Mz
1.3
Load von Mises stress
4 Fx, Fy 86%8, 5%7 0448 4,664E-02 0.064
Fz E1¥2jE>E4 1637 2.128E-01 0.178
M, My 2 A% DE3 141066  5.343E-04 14,060
M 5E63£7%8  76.9% 3091 E-04 7.163
8 Fx, Fy £6E8E53E7 0179 1.800E-02 0.028
Fz  EDEDEDE4 1510 1.971E-01 0.173
Mx, My £2%64%£ 1563 139.013  5.169E-04 13.662
M £55657%8 13497 2.858E-04 7.016
12 Fx, Fy £67£8%653¢7 0112 1.298E-02 0.024
Fz E1EDEBEL 1570 1.942E-01 0.172
Mx, My £25%4%h£3 130831 5.114E-04 13.583
M E5iE6j£73E8 12433 2.819E-04 6.924
" Load "
J Load  Fx, Fy, Fz IMstrain/N
o Lload  Mx My, Mz listrain/N.m
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»  Load
«  Load
1.3
Fx, Fy
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height  Load

6 R
Fz

MK, My
Mz

0 FxF
Fz

M, My
Mz

A xR
Fz

MK, My
Mz

" Load ”

rhicron/N

Fx, Fy, Fz
Mx, My, Mz

degree/N.m

maximum von Mises stress
Fx, Fy, Fz MPa/N
Mx, My, Mz MPa/N.m

4

EE8EDET 0561 5.538E-02
EIXEDEDEL 1659 2.265E-01
£254EDE3 141066  5.450E-04
ESE6ETES  79.328 3.118E-04
EOEDESET 0448 4.664E-02
E1jEBEDEL 1637 2.128E-01
E25EAE E3 141066  5.343E-04
SEETES  76.995 3091 E-04
EOEDESET 0415 4.148E-02
EDEDEIFL 1592 2.056E-01
£2¥4EDE3 139498  5.272E-04
ESIE67E7jE8  76.995 3.088E-04

von Mises stress
0.077
0.183
14.075
1.280
0.064
0.178
14.060
1.163
0.058
0.170
14.013
1.140

14



1

o Load FxFyFz JLLstrain/N
o Load  Mx My, Mz Jistrain/N.m
o Load FxFyFz
micron/N
o Load  Mx My Mz
degree/N.m
”von Mises stress ” maximum von Mises stress
o Load Fx Fy, Fz MPa/N
] Load  Mx, My, Mz MPa/N.m
Fx, Fy
16
2
stress
concentration Fx, Fy
stress
concentration Slot stress concentration
Fx, Fy Fx, Fy
15 Slot 5 mm. Fx
Slot von Mises stress
32-37 1.009 36.50 5.162E-02 0.089
30-35 1.009 36.00 5.785E-02 0.087
28-33 0.874 33.50 5.185E-02 0.080
26-31 0.673 3153  5.807E-02 0.078
24-29 0.493 36.50 5.807E-02 0.077

22-21 0471 37.00 5.807E-02 0.077



"Slot ”

"von Mises stress ”

14
3l
1.6

Slot

26-31 0.673

28-31 0.673
3 0.673

" Slot "

"von Mises stress "

1.6

16

mm.
Julstrain/N
mm.
micron/N
von Mises stress MPa/N
Slot 26
Slot
Slt  Fx
von Mises stress
315,36 5.807E-02 0.078
36 5.807E-02 0.078
36 5.695E-02 0.078
mm.
JJstrain/N
mm.
micron/N
von Mises stress MPa/N

Slot

Slot

Slot



1.20

£1, £2, £3

£5,£6, £7

£4

£8

13.5

315

- Sensor 1

Il



1.22

von Mises stress

von Mises stress

mesh
71.31-7.34

mesh

Sensor |1

(Sensor 1)

1.23-1.30
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1.23

1.24

1.25

Fx

Fx

Fz

Fy

Fy  Sensor Il, top view

Sensor I1, isometric view

Sensor 11, isometric view

19



1.26 Fz  Sensor Il, side view

1.21 Mc My Sensor I, isometric view

1.28 Mx My Sensor I, side view



1.29

1.30

Mz

Mz

Sensor 11, Top view

Sensor 11, isometric view

6l



1.32

1.33

1.34

meshed medel

meshed medel

meshed medel

82

Sensor |1 : FZ 22722 nodes 107736 elements

Sensor I : Mx 47291 nodes 228384 elements

Sensor Il : Mz 71329 nodes 333559 elements



(Sensor 11)

1.1 Sensor 11
Load von Mises stress
Fx 0.673 5.807E-02 0.078
Fy 0.673 5.807E-02 0.078
Fz 1.906 2.5718E-01 0.258
Mk 169.279 6.626E-04 20.219
M 169.279 6.626E-04 20.219
Mz 1 67.662 3.632E-04 1.326

" Load ”

o Load Fx Fy, Fz JLLstrainN

o Load  Mx My, Mz listrain/N.m

o load Fx FyFz

micron/N
o Lload  Mx My, Mz
degree/N.m

"von Mises stress ” maximum von Mises stress

o load Fx Fy Fz MPa/N

o Load  Mx My, Mz MPa/N.m

sinqular value

Sensor 11 strain compliance matrix



Sensor |1

0 1.906 0 -169.2719 0
0 -1.906 -169.279 0 0
0 1906 0 169.219 0
0

-1.906  169.279 0 0
0.673 0 0 0 67.662
0.673 0 0 0 0 - 67.662
0 0673 0 0 0 67.662

0673 0 0 0 0 -67.662
01=239.3967 0 2239.3967 a $135.324
04=3812 a 5=0.9518 06=0.9518
condition number 3.28 condition number

239.3967/0.9518= 251.52
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