Slider phone kinematics analysis

Roberto D’Aria Marco Fenoglio
ALTAIR ENGINEERING MOTOROLA TECHNOLOGY CENTER ITALY
BDV HyperWorks Software Simulation and Tesing group

. Motorola General Business Information 1 '



ORWRYRWOIPXODWLRQV RYHUYLHZ
'K\ WKH NLQHPDWLFV VLPXODWODQRQWHVWUBIBNBMRLD O |LC(
ORGHOOLQJ WHFKQLTXHV
2SWLPL]DWLRQ SURFHVV
&RPSDULVRQ ZLWK H[SHULPHQWDO GDWD

$SSHQEDP IROCFRRAHWDFW DQDO\VLYV IRU D FODP SKRC

MOTOMEDIA

Motorola General Business Information 2




Motorola simulations overview
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Why kinematics evaluation is needed?

Mobile phone style is moving through different form factors:

Candybar Clam Slider PDA

Mechanism Centric form factors —
Innovative —
Prime for optimization
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Modeling technique - Design goals

'"HVLJQ SDUDPHWHUV FDQ EH
6SULQJ UDWHV VSULGURBWWGRDGY FDP

'"HVLJQ REMHFWLYHV FDQ EH
OD[LPL]H PLQLPL]H WLPH WRRSR
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OLQLPL]H VWUHVVHV RQ WKH FDP
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IRUFH '2) IRU RSWLPL]DWLRQ SURFHVV DUH

DFWXDWRU VSULQJY SUHORDG DQG VWLIIQHV\
WRUVVBODQQJY SUHORDG DQG VWLIIQHVYV
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Modeling technique — Slider phone

6WDUWLQJ IURP WKH ,PSDFW DOPKDOWYW KBIQHGER/PH Q Q
RUGHU WRPRIRWHRQWDFW EHWZHHQ VXUIDFHYV
ORGHO RYHUYLHZ LQHPDWLFV UHILQHP|H
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Modeling technique — Kinematics package - DOF

/ILQHDU DFWXDWRU VSU
DQG SUHORDG

6WLIIQHVV UDQJHPP

3UHORDG UDQJH

7RUVLRDIOQIV VWLIIQH
SUHORDG
6WLIIQHVYV UDQJHPP GHJ
SUHORDG UDQJHGHJ
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Modeling technique — Goals

H\ IDFWRU LQ VOLGHU SKRQHRWFWKS$FBRBSWMLID FQ R
&RPSHWLWRU JHWV IRUFH JRD QQ/L VODD GRREBHEGAIG I U L Q
SKDVH KDYH EHHQ SRLQWHG RXW DV NH\ IDFWRUV

WDUJHW JRQRVFKRGLWEGDFHPHQW FXUYH
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Optimization process - DOE (Main Effect)

7RUVLRWIOQIJ SUHORDG KDV D VPDOO LQIOXHQFH RQ
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Optimization process - (Genetic Algorithm)

$Q DQDO\WLFDO PRGHO KDV EHHMH®@ MHWWEWD PWRKIHE QURP | W
RSWLPL]DWLRQ SURFHVV ED YV HKDR/QEHHISE BQF MDKOH R U L
DQDO\WLFDO RQH
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Comparison with experimental data

7KH RSWLPL]HG NLQHPDWLFV SDFRHDRIIWQIREY AN DXV HC
DOLJOQHG ZLWK ORWRUROD UHTX PN R PHIRR/Y DHO LOMLDON
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Appendix A

&
S

v

I ULFWLRQ UDWLR EHWZHHQ WKH SDUWYV

$

WKH BH®&R P HWEHWHNYUHRW KRU L J V WIDOH V

MOTOMEDIA M Motorola General Business Information 12

DP IROORZHU PHFKDQLVP UHSUHVHRW SKIRK HFIIVLLEF
DFNDJHPRBKDW X RPSRQROREKDIBEDPQ&ESULQJ

KHSULQWLII @/ 3UHORDG KDYH EHHQ GHILQHGVKH

FRQWDSBHQDDING HI L @HG Z MHKMZRL J 19%6R G LDV L Q J

Shaft / \ Cam

Scam

HI



Appendix A — Results & Conclusions

ORWLRQVRWOWXOGWYV DUH [Z1I
DOLIJIQHG ZLWK H HWX\O W
DQG YDOLGDWHG ZLWK F
NLQHPDWLFYVY VROYHU

'LITHUHQFHY DUH GXH W
FROWDFW IRUPXODWLRQ
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