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Brake System Capacitance − Experiment and Least−Squares Fit
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Brake Torque vs. Brake Pressure from Moving Vehicle Tests
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Response of Brake Hydraulic Model
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ORTVIVgGQGFNQXTLQXFN\Vc�QS}LMÏMi�fjVDGM?gXg�FH[J\Vg)mn[JD�QS}LMÏQSDSBEUWQXFz{]MÏmn[JDXU?MWg>FN\ÕV6ÜaT�B�QXFN[]\Vg � w É BJ\Vb � w Ù �
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B�QsQX}VM���}VM?MiKHgWw`ORQXDGFNUWQXKzt�gXjlM�BEpaFN\VcV�ûQS}fFHg_FHg_\V[EQsQXDXTVME�©g�FH\LU?MvQS}VMvbVMi{]MWKN[]jVuvMW\aQ�[Jm
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QX}LFNg_��[]DGp<mn[]Dhc]M?\LM?DSB�KCBJTLQS[Ju~B�QSM?bP}LFNc]}^��B�tPu�BJ\VMWTL{]MWDXg?�©}V[0�>Mi{]MWD?��g�KNFNjPFNgsÜRTfFNQXM
gGu�BEKNKLBJ\Vb�QS}VM>QGFHDGM>bLtR\�BEuvFNU?g¢u~B�t�gSBEmnMiKNt�IlM>\VMWcJKHMWUWQXM?b�w%§�}fFHg�\L[ÏgGKzFHj�BJgXgGTVuvjLQXFN[]\
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Â d9U0d9BJ}V[]\�g^X�DLF0�H� � \�\^É Ã wûxyQ£gX}V[]TfKHb�I¨M6gGQXDXMWgXgXMWb��]}V[0��MW{JM?D?�EQS}�BEQûQX}VM6bVMW{JMWKN[]jVuvM?\^Q}LM?DXM�FNgÏQXFNM?bkQX[ogGFzQST�BEQGFH[J\VgÏ��}VM?DGM�QS}LFNg_BJgGgXTVuvjLQGFH[]\�FNgÏ{JB�KNFNb�w�Y>[]\VgXMWÜaTVM?\^QXKzt]�ûQS}LM
DGM?gGTLKNQGFH\Lc�UW[]\^QSDX[EKLKHB0��FHg%\L[JQ6BJjVjfKNFNU�BJIfKHMªQS[hgGU?MW\�BJDGFN[]g%��}LFNUq}�FN\^{][JKz{]M)U?[J\VgGFNbVM?DXBJILKNM
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§�}VM`��\�B�K�g�QSMWj�FNg�QX[ZDGMWKHBEQSMoQX}VM9bLDGFz{]M`QS[]DGÜRTLM9[]\ØQS}LM9B��fKNMJ� õ ñ �CQS[�QS}VM`\VMiQQX[]DXÜaTVMkjLDX[RbVTVU?MWb�I^t�QS}VM�M?\LcJFH\LMJ� õ ò w
§�}LFNg`DXM?ÜaTLFNDXMWg`gX[]uvM�DXMWjVDXMWgXM?\^QSBEQXFN[]\ [Jm
QX}VMZQXDSBJ\LgXu�FHgGgGFN[]\�FN\VUWKNTVbLFN\VcV�hmn[]D.U�BJDGg9�ªFzQS}*BE\�BJTLQX[]u�BEQXFNU�QSDSBE\VgXu�FNgXgGFN[]\��_QS}LM
QX[]DXÜaTVM>U?[]\^{]MWDGQXM?D?wAÜ)[]DXu�BEKzKzt]�]QS}LM>QS[]DGÜaTVM�U?[J\a{JM?D�QSM?D6jVDG[fbLTVU?MWg%gX[]uvM�g�KNFNjvI¨MiQ��>MWM?\
QX}VMîM?\VcEFH\VM BJ\Lb B��fKNMJ�`\VMWU?MWgXgGFzQqB�QXFN\VcöQX}VM FH\^QSDG[fbLTVUWQGFH[]\ [Jm|BJbVbLFzQXFN[]\�B�KogGQSBEQSMWg
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õ òC¾ � � õ ñ Â � w � É Ã
BE\Vb.QX}VMhKHTLu�jlM?b`FN\VM?D�QXFHB�bVMWgXUWDGFNI¨MWb|I^t ¼Ç � Á U?BJ\.I¨MhbVMi��\VMWb<BJgWº¼Ç � Á ¾ Ç � Á À Ç ò Ù � � ¿ Â � w � È Ã
��}LM?DXMKÇ � Á FNg_QS}VMvFH\LM?DGQGFrB.[Jm>QX}VM�DXM�BED�B��fKNM~BJ\VbZ��}LM?MWK>BJ\Vb}Ç ò FNgsQX}VM�FH\VMWDGQGFrB.[JmQX}VM�M?\VcEFH\VM)BJ\Lb�QXDSBJ\VgGu�FHgGgGFN[]\�w
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mn[EKNKN[0�ªFH\VcZgXMWUWQXFN[]\�w Ú�[]D�QS}LM9bVDXBJcZmn[JDXU?MWg?� O ÁYÁ FNgvQqBJpEM?\ BJg~BJ\�Mi�fj¨MWDGFNuvM?\^QqBEKzKztbLMWQSMWDXu�FN\VM?b�UW[]\VgGQSBJ\^Q Â QS}V[]TLc]} QX}VM?DGM FNgÛpa\V[0��\ QX[ IlMögG[]uvM gGKzFNc]}^Q�gXjlM?MWb
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[JI ² M?UiQXFz{]M Ã FN\^QS[ÏbLM?gGFNDXMWb�IVDSBEpJMªBJ\Lb�M?\VcEFH\VM�QS[]DGÜRTLM?g%BJ\Lb��]BJg£�ªFNKzKVIlM>bLMWQqB�FNKNM?b�KHBEQSMWD?�mn[JDXuvgªQS}VM_I�BJg�FHgªmn[]D�QX}VM_gG�ªFzQSUq}LFN\Vc@UWDGFzQSMWDGFN[]\�w¹ªßSá>ß×à ä�äz	�íGähè¾½ ã�
hè�çKíGäz	
§�}LMsMW\VcJFN\VM_uv[fbVMiKûTVgXMWb9FN\oQS}LFNgª�>[]DGp4FNg�B�g�FHuvjLKNMsQ���[�pygGQqB�QSM_uv[fbVMiK�I�BJgGM?b9TVj¨[J\
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MW\VcJFN\VM_u�BJj
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��}LM?DXM � ° FNg�QS}LMojVDXMWgXgXTLDXM@FN\ØQX}VM@MW\VcJFN\VM@FH\^QSBJpJM`u�BJ\LFzmn[JKNb�wPÚ©FHcJTVDXM � w É gG}V[0��g
QX}VM�gGQXM�BJbLtGpygGQqB�QSM)u~BEj�mn[]D%[J\VM�[Jm¨QX}VM�Mi�fjlM?DGFNuvM?\^QqB�K¨{JM?}LFNUWKNM?gWw>§�}LFNgCu~BEj�FNg6I�BJgXMWb
TLj¨[]\vb�B�QqBÏjVDG[�{aFNbVM?b~I^t�QS}LM�Ú�[]DGb�d9[JQX[]D6Y>[]uvj�BJ\^tJ�LBEKzQS}L[]TVc]}�QX[sMW\VgXTLDXM)BhUWKN[]gXMWD
UW[]DXDGMWKHBEQXFN[]\ZI¨MiQ��>MWM?\ØgGFNu�TLKHBEQGFH[]\�BJ\Vb�M��LjlM?D�FHuvMW\aQSBEK�DGM?gGTLKNQXg?��QX}VM4MW\aQXDGFNM?g�[Jm�QS}LM
u�BJj`UW[]DXDGM?gXjl[]\VbfFH\Vc�QX[�MW\VcJFN\VMhbVDXBJc�QS[]DGÜRTLM?gª�>MWDXM_uv[fbfFN��MWb�wC§�}LFNgªu�[RbLFz��U�B�QXFN[]\
�>BJg9BJU?UW[]uvjLKzFHgG}VM?b�I^tîuvM�BEgXTVD�FH\Vc�QS}VM�u�BJ\LFzmn[JKNbÛjVDGM?gGgXTVDGMJ�hM?\LcJFH\LMZgGj¨MWM?b*BJ\Lb
bLM?U?MiKHMWDSBEQGFH[J\�bLTVDGFN\Vc�U?[^BEgGQåpybV[0��\�QSMWgGQSg�FN\���DGgGQvc]M?BJD?w�§�}VM`BEUWQSTVBEK�MW\VcJFN\VMobVDSBEc
QX[]DXÜaTVM���BEg�bVMWQXM?DGuvFN\VMWbØmnDG[]u�QS}LM~{]MW}LFNUWKNMobVM?UWMWKNM?DSB�QXFN[]\��6BEmÔQXM?D�gGTVILQXDSBJUiQXFN\Vc|QS}LM
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Closed Throttle Torque Production as a Function of Engine Speed
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Graphic Interpretation of Switching as a Function of Speed and Desired Acceleration
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