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indicator)(310)°l 2= 4 Ak, FAZAQ o2, Auctuant Corp.(Milwaukee, Wisconsin)ell ¢]3F ENERPAC
® Hydraulic Hand Pump Model CST-18381¢] A}&= 4= dub. <& W7ol #AZQ0 o &4, Transducer
Techniques, Inc.(Temecula, California)ell <3| AZHI, &3 41\]713 Z¥= Transducer Techniques
Load Cell Model DSM-5K7} AR8-2 = gk, =&, th& 7@ Sl 3loiM, HZ(308), o5 Wer] 2 Way)
FA7I1(310)7F & FRem dgkd 5 Ao,

JlN' mlp 4

HE ® d ZAA(300) 9] Zed(302)> Ze(302)e] Akl A7 A (311w ope}, HZ(308) B/
L= W] 47131008 FA8k= o A2+ 3= ‘3}—‘%‘5(313) EE iﬂﬂ?J(BOZ)Oﬂ Asd 1%
ol%del E (31D = 3101(302)3 RS 0 10] l Sids SR R §i<>ﬂ

o
™

Al B sng Al ol 4 01% Gtk el wore) A%
L vk o), snEel 2A7 Aol s S Auel 93w ﬂfﬁ%% gAee 5, 9 o
of web 28 el W Ange SARdsE Sde FRE gL AW U doAw, 247 4
o Suee) whm(vearing)7h 24719 el £41 %k ool spnele] Y-S A N AF KW 2
B A (00)E AFFoRA §A FUHPR & Ao,

= da S el A A S QL A0 ALEAISE0D L A2EAISE0NE Qs 2l
TFEA(0E EFHAW, e FHAT olA, FE EA QA FNG00)E )W v Taled F2A
(0F T Do 9o, AHo, ATEACIEG0D 2 A2EACEE06)7) 24 A siol Anele] A
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[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

S5S0dl 10-2415170

S PgAste v-dF 2 F . T g2 e 9dojA, ZEO|EES(304, 306)2 & 4a E 4boll &=
Al A wg- Aolgk FelE HE F Ak, & Eol, EHEE(304, 306) 5 dhvte A%H (extended)
RHOEA FAFE F 3, & ZHOEE A7 d4dE 2US JEEY D (rolled) 9¥ Tx=E
PAAET. B HAACAA AFEEHE &o] "EHOE"E HHEYE QS Hstd 7 84E HEF H/EE A
At H w3 oo FxAE 2dete FHAE &ojolvt. HEZH, 9o dAowRE WG Hiel o,
dojo] Fa oA ALZFHOIE(304) € A2ZH I E(306)2] 4 22 Jdd 4 i, mepa] A2E

T 5E & 4add EAE ASF 39 Q4 4A(300)2] A AL AAER, A7) A FX(300)= FRAS A
g (312)9] HAE QHstES Aol k. FxAS HHEH(312)S & ] O|EE(304, 306) Alolol] wjXx=,
*e 54 Z5B14H)9 2EHe] A7l F2A s HEE(312)e tiste] wixET. 94y 54 2514 F Al
Zd°]E(304) AloJel Bfut o]k Fo|(316) AEZF EAETE.  FAS A HE(312)F A|2Z U] E(306) Al
ojel 115(318) ~EYo| EAfgttt.

#E 54 A52 FxASME AselH, wEkd HE Y F9 A8 4V EEoA mlolarf el I EE
F 3ol A7 259 ASF JFddA e H ol FFAR] s oA E g, olge ¢E 4 IE
9] o= Fujifilm Holdings Corporation(Tokyo, Japan)oll 2]&| Prescale filmo.2 Fujdc), X o2 48 =
A "E9 o= Sensor Products, Inc.(Madison, New Jersey)ol 3 Pressurex-micro®©o|tl. waj #ofe] 7]
A= B2 AN ZleE A 71HdA ARRE e T8 £33 oY SA 45S AT Aotk ol¢
#ds, Fed 24 7IgdA 48 54 252 HB1Fe o3 FEd THElAE AA 4Y ZAE AT
871 5S Fodlor k. dizldl, ¥ 54 I5S @A jﬂlﬂ_a‘fﬂ UZe o8 e AF ZWS HoF
= A ouATS AT HaUt .

#4574 d5G14) A HEHY(312)9 dHES I Aol AIEHIEB) THeiAE gEe AA
AA FANA sHEE(312)e el el A & de dEs AEdoldEr] fstd A™gE . =,
HZ(308)7F AA FAANA HrY (312)01] sl <gol 7}’311@ T AE dYE AEdeldstE A1EH I E(304)

T

BollA, AlEdeldd e Oo]:ﬂ 357](68)i4 Jﬂlﬂ_"/](48)°ﬂ i3] doll 7tk EY 7 Ak, AR AA
FANA, At v 55 A7,494,5635.9F o] HEE(48)e] i ol 7talxl ¢S WA o= 600 psi
o] ®ifleltt. webA, olfE AR THE AlEHolAET] A5k, 4Y 54 HEF(314)0A HEE(312)¢] Y
29 omAE FAsE A, 600 psi2l ¢FHol #<9 BZ(308)el s A1Z ) E(304) 7haE S U,
ole1dt Ao A, FujiFilmel 213+ F<(medium pressure) 10-50 MPa Presclace filmo] T+ZA3} slBnge 4
29 g oA E ATE F ASES HAsSIT.
L 55 oA Fxed, Fol(316)= FAAH A&ete] 4y 54 AF(314) Aol € 1 (312)9 AHE
FgAT. F, Fol(316)= ¢E (compressibility) R wiizele EW& Algatw, weba B2 (312) &
o] YFo] &t 54 dF(314) ke ® "E(sink)"E F A3, ol & 4¥ 54 IF (31 UEY 13
A olnAE FAAsTH. ole EAAES AlTstE d dolA, FZ(construction) B AHZETL A7) HE
(31D)ell AH&E & e Folo AAQ ¥ o|tt.
I4-(318) ~EY2 B (312)S AAE7] 9 HH e (level) FF Z2HS AAgtt. 2 dH FHAE
NoIA, EHCIEE(304, 306)> 2~ S 55 ARE Axdrt. 29 FHoEE diFE oY 54 Fo
E=(304,

306

[e]

L

Agets FRAZA ASE 5 9 Fo(316) B AT(318)] tE e A

(316)°ll4 @€ HARBZ(B12)9] UF9 A FES Ashr7le d¥s et 131\% =l

= < =
(304, 306)°] EWEUY By HRFF HE FHS Aestd, weps 4 54 25B1)olA & 41?4 By
EE =3

) Aol B gk 24 BEGEF ARY(312) Aole] AFEHE

oA & ATEt. G ok VeAES Q1A A (30009 EH o]
HE_E o] }\]6‘]— 740]E}

oE FadEel oA, AHEE 4H 54 EE ol9le] ARelM HBHe IR oA, B Q1
= GAets H ARSE  9le AR B OE ot g2 Fololvh. wEEe HF gud] e g
Foldl Wal sjuee] HE qus Ve R o wud F4E F Ak o FoldAe] dHEe FE
gk ]l A (300)eA 9] FelOlES (304, 306)& ARESAY, HE FECIESS TS AREst d4E
ATh. olF, g Fol IMFE FaEHE vieh 2ol by 54 A e edd Ao w49 5 gl

=
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[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

% 6a WA 6de AE EW A A (30005 AHEst] 4 574 dEClA FAE UEY A= dE A
ek, ol d JAMECNA, HrFe] WEe 553 4 9 S & 5 Ak, Aded nkek o], AV vuE
< dEge HE ZHS AT, wEbA, ® 6a WA 6dol EAE AEF o] oY FH AEANAY UE
o] A E IMES HEHY HE WY 5T ZAE AT
go®, & 6a WA 6doll EAIE AT ZE UE9 QIHES s Alale] AwE Aotk 7] Al~H
oA, e EAe] Fef HFE A=EOA A" Flojtk.  o]Hd HFH A AFE FAl TR (AE
£}, ¥4 WZ(conmunications bus), T=Z=-2W vk A (cross-over bar device) B UIEY ) H&d
Aol shte] HFE AE FA(dE 50, T A A e v A Ao F2 F g8 74 aa
2 333 Zlolth. Ay AFEH A=®lo F7b A QA= Azl e mAEH] g vge g,
A 58 AgshE gagye] dEdela(EE g &Y AdHdo)x)elth. AV HAFE AAFE J)HE
uh-2 g2, FHRE, stevsg setolH | o]FA AR =dtolH | UEY A QlEHol A T3 @2 TR
T4 845 o 23 o
Aol A WA dARA, grEe] UIe] HFF o9 AEc] LEXMNUE AMESHY HAFHE d5 st
oA 2 Agkert. 1o FF o XEXAINUZE AFHE #E Jhed olvAE At vl AHEE & UA
Tk, Aok 2400 dpiEs e XEZMUZE A4S 9 5% oW A E AlFes so® WA, onA 9]
270 e FA ow A A ZRIao] ofu Ao tiste] A 2AUS A& i, (FEHE vkt
ol) w3 AAF ~AAY(scaling)o]l TZ2AS} e W 548 Alees © AHEE Aot
2% oln A= FeE 48 ZoldHA 7] 98] U A (non-transitory) HIFE & 7t vildl A3
T ATk B A A AREEE HYAA AFE B b wAE A A ASE AL BE AR
B #5 7bs wiAE E2dsth. BldAA HFE s vbs wiAe] dE taa Ede]H, 27] ol =i
Frizd =dtelH T8 diEske, dE 5ol st=rtlad =dhelH B/EE olF A% =etolHE X3

2% oluX= F&d v|Hd uel A= FEF 1Al 2 onXe SRR ol dolE W o] e}
AAE 4 Ak, B WA A AMEEE dHolEHlo] "= AFE ZRaHo| HoJE o] AE FASE Hlo]
H T date TS A& A9 = gle Baow FAE delE e JES gugitt. o o A 3d
@ A]2H®l(electronic filing system)o]t}. U{ FdA 5] oA, &0 "dolguo]A"= "dlolE o]~ ¥
g Al=Ee] o mA ALEE QU

O~

WGk 1 ojwH o] A 24E sy fste], ojvA 4 Alxdlo] s I A0 o A|eh g

AFEETY. o]#3h olmX] #A] L2 a;Me o E o T o|uXe} A e = A4k (computational)

AZEYOIS A JpddETt.  o)Edk AAl A AZEY o] A o Wolfram Research, Inc.(Champaign,
Illinois)el €3k MATHEMATICA®o|t}. F<uE ulel o], olmx] BA Iz gl Ed| 1LxA 3 B9
BE A& oA A YIS AHst= d AFEE AolH, Ed By QAHgE oju|xe L 2ALHT

=
g7 A7) olm Al E4 T2 Y ArlE Aitsta, ®Ae] Avje FA4E Ao,

AFE Alage taZol

HE(602)S HojsErh, B4 zg iy

Aol dgd 4 Ao o)
[e]
2A

ﬂ
oy
=
B
~
D
rlr
o,
o =
N
M
X
[kl
fu
I
i)

Apgakel 2703 Q1sE olvle] Thjw
=)

A= 2400 dpi® ¥HE F
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[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

SSS0dl 10-2415170

o|m] 2] (600) ] T4 A GollAe] YA 7]xslo] AEdrt. o

| A8"t. yF A Z2AAE A Fer , A

Wk~ (604)7F ZHbell UE(6024) =90 A8, zwte] A1y wh(604) FF
F =

L
Q‘L
K3
M

x

o
s
)
Y
m\l
o
v
i
>
S
o
=
Lo,
ofh
0%
&
1o
N
ol
ol
ki
e
f
e}
o
)
ol
ol
s

ivs
il
Lo
ofy
o>
|
offt
:Cg
o
2
o
fru
re
o
i
[l
Jt o2

adA. B3], 7Fo]=84e1(610, 612)2 3 sjH o) FAlo HE 995 AW =5 ayAH,
oy g dde UIF IFE Atole] d9gel Ad&dte ow dHA dvk. UEFo FAHE Alelel srol=gkel
=3 3

(610, 612)& o =M, 7] 7lo]l=glel(610, 612)& UFE Alolo] dAE = A 498 AUriA get.
7ol =21R1(610, 612)0] L&l o]Fdl, E Ted =AlF upe} o] F7p spojmgiele] 1Rtk o] g 7tol
ZERRle A7) Zhel=8R1(610, 612)3 frAbgE Ao AW, & UEo FAS Fstal, X7lo] A
v 99S AW x5 a2y, A7) stel=ekls age BAS F57] fste], o v alge] AreE
Atk A7) srel=Ely A, HuATE ARAY UZe] Aol diste] AAEE. wEkA, o)A 4 T2
afe ) SFAE VR st UEY 3] 2 S A 4 i, Jrol=Egle] wAEhE Aol o
S4EE vkep 2ol YUF9 9XE AEs = Q. ] B4 T2 m=e oju|x](600) 9E ~AL(SC0)
S zZeEr. A7) B4 ZRafe ¥ UE6020) 2 UE YA dis] 4] 2ALS HEste] UE A
A 27 D HAS AR = A " E=3, Y] A T2 g do|d stel=ERlE(612)0] 7ol
=210l (610) & WA= 39t e Jlol=Eel WMEE A = JdSS fodior . FeEe wpe)
Zol, 7hol=ekR1(610, 612)9] ZF MEQ W= sjHge] B4 ALt 2 £ Wi tE SHE o&" F 3l
o},

T 7d % Teo E=AIE wie} o], YIS BF i sde A7) 2 BF g sdg @, 4] UES
ZholEgiRls wet AR A O R olAH o] YFS frolslor gttt A 7|E sfHEF o] uie- dAHS UE
371 2 AAE Pz e AT Gk HEHS ZEE AxETE S 2HIH ol mEke AMEO] oYt
U A7), g4 2 939 AL el Aegd YF

o A% W e BE UZe A7) 9 W4ke A% F4% & A s, 47 Uze] A7) 9 A9 39
@ A0 7o Ve HleA gk 9dE & otk 22

ol Yol e 4 gla, &2l R Zpo] Bkl ojux|e] Aot F-ield I 4= k.

T Teol ZAE npe} o], Frol=gl(610, 612)2 & W9l Al(unit cell)S AT, 54 w9 A
(613)°] 7Fol=gQl AZHE(610A, 610B, 612A, 612B) AlolollA] Moo, @] A(613)2 AR sH ol A
o H4 whE wd, % Hu FEr1Ed 2 AVE BoFEy. T 7a WA Teol =AE mlHEge whe] Ag
ogF o] AAF UES ZARE, & duge g A sk ol AAF UE H/EE sk o]de 94
UES 7H & ok, o] wetd, UE s’ o g 7] o9 AL Folgk sjrg side] mat &

94 Aolr}.

d

Gl woke] ZlsAtel Al wi-e- W wpep o], = 7a A Teol EAlE o] EE RE ©AEC] AHEA]
oel Hazele] Aoy AellM sdd 4 AU, Ee dekoRE B4 Z2age] A3 FAHES As
st g A F, A7) B4 ZRIOPE oA o JH e YIS Aeor Adstu, 4V 1S
o FHAE O §F, AEd A ow Add UIol vxste] spel=elE g 74E 4 ol

Al yZo] A o]F, | Jlo|Eglele] UEE T AAE o|Fel, sjuee v 5450 £4 Zma
el o8 S4¥ WS A7) 2 AAE ARgete] ARkE S Ak ol @ Ak s8] Aste], ] Hu
g 54 Adst=s dg a7 2 94 gl >

(spreadsheet) X202 BUd o Q. A7) &4 234 os)] 3
o]& At AE F 1o E
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[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

S50l 10-2415170

% 1
oo =4 =74/ AR

Y& Aol(knuckle length: KL) A FAF UE s AdE oA YS9 S E VIR S
ks

Y= Y9 (knuckle width: KW) AHE A UE e AEE A U2 &3S VxR S
e

7hol=gfele] W= (f) HES &8l 22zl Zlel=eels 7xw SA4H
freq 1 = (AA E= enF)shte] AES] FPA wl=
freq 2 = (A & cnP)ETHE AES] HPH RIE

2}-29d (rounding) W74 (r) AHE AA U Bl/mE AEE A UEY &S VxR
4%, 99 wAEe 4 }7”?, Ao mAg 88 ey
Tl

@9 A UE Wi=(knuckle density per |4 WelA AHEEE= FAF B A UES JIFE VxR 54

unit cell: KDUC) (9] AT &) e

l%}{/?) A 9F WA (unit cell knuckle area| iy yga = ZA} KW X ZAAF LV - ((2 X AAF 1) =1 (AAF 1))

Q14F UKA = 914F KW X 1AF LW - (2 X 914k 0)=n (314F 1))
Y& % (knuckle density: KD) F =freq 1 X freq 2

A} KD = F X ZA} KDUC

1AL KD =F x_$1A} KDUC

A EE A UE AHE 14 (%) A A % = HAF KD X ZAF UKA

AAF WA % = 914 KD X ZBAF UKA

ofe

HE WA US S d-olMe] F |TKCA = ZAF 84 % + A 84 %
%)
% W2 7]o]%(area contribution: AC) % ZBAF AC = [ZA} UKA /(AL UKA + 91AF UKA)] X 100
% 214k AC = [91AF UKA /(ZAF URA + 1A} URKA)] < 100
E7 WA FA A (pocket area estimate:  |PA = (1/(freq 1 X freq 2)) - (ZAF UKA X ZA}F KDUC) - (9]
PA) A} URA X $1AF KDUC)
ZA WX (pocket density: PD)(AFAX HE(PD = freq 1 X freq 2
= AAEv e 27

19120 (600)7F Aolq suele @ Al Aol UZ(e02)we TRAAT. e, e suge w6 9
6del AABL WAF Anx o] ab Fo] UL EFT & ATk, ol Aol 94 ge] U2
o 4ET £ /WS Agstel AE & Qov, sl 4Ed /WS Agdtel A4S B 1
94 4 v,

Arele) A% wHol, dF S0} 4E A A2 FA(B00)e 8 FAHE Aue) Yo ANBL LT
oM ERENE £ YA, B FAAE] golA Anee] 4% EW oA} Fold Yoo A5Y
S vk dngel UZ AMEe FHsHs gore nee] UFe B8k, oF 4] Axenyy 4w
oqrAE A flstel A& AR L /WS AgsE Aotk ols) wl '6‘}04 2400 dpi®] AHRlo] ¥ ¥
ANl 7128 7ol o8l BARES S8 RowA v dED AFst dow w.

H )} A=, A7) ARR(700) 0. 25 A
24 7o) Ago] & 8h @ 8cdd] EAHETE. & 8ao A9 AR (700)L =FXH(R) OU

> n
lo,
9
4o
M
lo,
>
>
3
(e}
<
lo
e,
2
N
N
ki
[0}
o
3
ki

Y2e 2@a A4 9
o

oju ]

HEH(701)S EAIGTE. 7] ARKI(700) 0] HA] TR A AFEE Y] flete] omAE W3ty = A
oA (7008) el thet AALo] FFE =uAHRIE 7122 d4¥9E 5 vk, S, ARN(T00) M 9] =wAHR) =
71 Aol A7 A oluAel A8 = dHS A, 2ALEOH A "aseold ofv]

2 (700A) 7} & 8boll EA|H T},
A7) HrEe] Ao B EE 53 oA HE9 371 9 XE sl $35kd, JHH*‘QJ °hﬂ€iT
B9l oJu|A & A3l AEd 593

(7024) 2 Zlol=g}e1 (710, 712)°] = 8coll A

371
olv)
9 A dOlEE ERE HE PEE Adel BA ARG 45 EUE TYLH] A FAD F A0

As
ohul
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[0059]
[0060]

[0061]

[0062]

[0063]

SS50dl 10-2415170

Al Aol ierEel Jge] uele] B4 nrt gaF FAL AFHI A AP 5+ Ak, ol
WAl Alel A d7b £ gacl EAEE, A7) E Gat A% olvA] B4 mza@e Age ug ¥
]

el Apxlo 2 HEY AgE olwAojtt. o] dt =W, e A(813) o=kl AW E(810A, 810B,
8124, 812B)o| 98] AR, 7] slol=glel AZHE(810A, 810B, 812A, 812B)o| 28] AR w9 A
(813)& AAA o7 AALZFF o] ofd HPAPAZ 3 Afolt), o]aﬁ%} HPAIHIFN A | A= (0)E 7lo] =kl Al
THE(810A, 812B)7F nlabste BAE (A)olA AGosar, Hg AX(0)E 7rol=akql ATTHE(810B, 812A)7
aapeE BAE(B)olA BojRth. ol AE(0)E TholE E} 19] wjgkzt Zpolol] 7]Zste] o]mx] 4] L2
O3S AREE AA S4E Aok, ES, oju[x] B4 T2 dyryog gest walog ojnxe
Aol 7]x8te] 7tol=akel ATHE(810A, 810B) Atole] Al ("DIST 1") @ rlol=g}el A1HE (8124, 812B)
Abole] A ("DIST 2")& ek 54T 4 Ak, wxZH( o), DIST 1 9 DIST 2& SA3te], @9 2o WA
(area of the unit cell: UCA)S (1) =& A(2)& AHEste] A 4= )

UCA = (DIST 1 / sin ©) X DIST 2 (1)

UCA = (DIST 2 / sin ©) X DIST 1 (2)

(D) 2 (2)F HarApAE e dye Atele ¥F TA(F, W4 = UWl do(base length) X £o]) o 2 HH
FE=51, o7]A4 DIST 1 H= DIST 2& HPAPHZY 9] =o|2 AL&H oL, ol W Zol&= ARRIZH(9) 4 bU&
DIST 1 ¥+ DIST 22 %-E] AAHE}H,

i 25 AAHFE o] obd H@AbAF ] ©he] A WA Aol 7] xg tietARl VM-S AREShE Aol 24 IR
el ofs) e 54 R olgd FAo o] At dE uEhing
X2
sjHele] B4 =4/ A
& Zel(KL) AEE FA WS e AEE A U] e VxR S
44
SR LU e A UE B A A UEY] adAds VxR S
ke
7hel =gkl el RIE(f) UZs F8 28 7P [REE L 7lé§é %Xé%]
= (91

1A

= (14 EE: P)XﬂZﬂﬂEJ HAA tﬂE
& & 1 7}01 Zhls 7123 =744
61 = AAES] FHFd Wi Z=(

62 = A2AES] PP wWF Fr( )

— h
= o=
@ @
laJta]
[N

-
ﬂlw
o

Fhol=etele] mwatzh( o)

© = Abs (01 - 62): 2709 HE] 7lel=gkel Ale]e] wat 7}

e B () A B U g/mE AuE aF UEe] &2 % qE,
=49, s WS AAAE EAe] mAEel Hed ged
S0l

whel A |UE FEEDUO) (vhel g W) |4 el AREs AA B gAE UFe AAeE VxR 54
=]

=9 A v AE ) AAF UKA = ZAF KW % ZAAF L = (2 % 240 01 (A4 1))
SIAL UKA = $1AF KW < SIAF LW = (2 > $1AF 1)~ (1A} 1))

UE 2=(KD) ZAF KD = PD x ZAF KDUC
SIAF KD = PD > $]A}F KDUC

T A Ee A UE ASE 9@ A WA % = ZAE KD X Z3AF UKA
A A % = 9AF KD < A} UKA

R I =l i e e S Bl TKCA = AL W12 % + A |4 %

% 12 7]e = (AC) % 7dAF AC = [ZAF UKA /(ZAF URA + $1AF URA)] X 100
% 914t AC = [9]AF UKA /(ZAF UKA + 914} UKA)] < 100

FA WA FAA(PA) PA = (1/PD) - (ZAF UKA < ZJAF KDUC) - ($1AF UKA > 1A}
KDUC)

Al A= (PD) (A% == AFAENE |PD = freq 1 X [freq 2 X sin 6]
Z70)
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= i].x ﬂ_u.n,moi.L;oﬂ_H,lA;oL <0 T
Mo T, B 5 %O 7é;wﬂo<_09ﬂﬂA%ﬁ k
furl = Ko - " 0 o o] X B
E,EL = . _zT dl‘lmm m_z:;owHATz.CMAWWMELE ,mw‘._Uﬂ.l,JI
M ﬁﬂrhf@mﬂ TRNx o Lﬂ}zﬂdr ﬂ%%|vﬁfiﬂ}
S = o _#oxo;uoolgaowa_aﬁﬁ]AT%E] Em\ﬂ] T
J.oxL HTzoz_. o ﬂn,o|1reT,Au s o% iae A\D)omxXoMo = N o
w2 Tm % ,%.mg@d%é7£ Ty Ea T %o LT dy
R %waa%x{wﬂﬂ? grITT e %oﬂéﬁnqﬂzm%;
! £3 o T — © L — — . = = - T kal
hgﬂﬁﬂov}z Bx T L vazo%% %m%,xﬂrLﬁoM mnoamEKmoﬂﬂﬂqé ER
I Ralis ~ o oy 2 ks O M S de orPJ] T &y x%]W}‘_] ol ) =
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171 100224 GA AxkE = e, 97| EPV+= E 2]
1o] Feltk. g, ZAZEYo] ofd HPApAYe] WA F3u A5 HEF WA (CAR) w37 '
¥ (EPV) H#3&}7] 100024 Aat=E o= glow | of7]A CAR B EPAE &3 ALz o] ofd 9
| WA AR 71HE ALEEe] AXETHEPVE A7) F 20049 ¥7 AF 34 °

HoN o

i

ojth). E wHo] wmE FFA Fo 3
Ztgo] opd HaAPAE ] H By x4yt TEd Fo|vf, ®EI, Hlnl FRAS drde] HH iy A
2xtzrg o] obd HeAlHE o] HH Fu Xprf 2&E Flo|tt

[0071] WA AA T AHEEE FE2AS gr e g = g2 Fo% oty 53], FRAS B
U 9s] e 9 HE Bue 7] FRAg dBgo] A 7oA AMEEY] W mlREG. o]t
R E UEY A71E VM7 2EE Zed, & FRAS fBgy HJEF Wys IV a%E
zb=th, sAlel, T3 o) miEE XA ZolE FAaAoREHN xA JFIE AAAIE a%E Zer. A
= W o] Fpsta, TA Zo|7t #Aasty] wWEel, F2A3} drge] Hw By A4 2 2FE Hw Py A
F7F ®gtth, WY Ry A5 9 24dE HJY Ry A5 "Ik, dF B9 AxE Fol AFolA FAFE=
= FxA 9 A7) AAoRA AFHE Fo] AEY EA dFS ulH Ao|t}.

[0072] TFxA S gy 4% WS MY (sanding)dtE AL AR FA =< HAstE XA B npRE A
Eyoldste arHd ol AE qdHe] Bl A 7]dA e AJolgt EHF o|Fo| FxA|F HrY
ol mfRE AlEYoAsy] 8 MdE 4 Qlvh. #2Ee] mrE A EHo|AE] $35HY 3ol =ASE o
B tigty MY AES Fasiditt. F 32 AEd 7Y, 53] ® 19 71w 7o gl 543 SAHE
S ¥l FxAS YrYe EAS Mo g Ad AdyE yehdoh., 2o JAsHAE, ¥ 32 Zx
JguYg Qo AHHE = 30 ZAg 279 Mgshx] 2 drde 548 vepdg. Fx gB1gB)Y 49
0.109 mme] HF ZTHE MYl AAs o, Hx frE ()] 45 0.139 me] HFH THE MPste] A|A
R, FZMY S 0.178 me] HE TWS MGt AASAT

* 3
[0073] £4 ¢ Zzx Eg () | ZFx g @) | ZFx QrEO) | 2 AGB28(D)
AAE A5 gWs mm S 0.109 0.139 0.178
H A} Zal=o mm 1.68 1.88 2.03 2.18
o 7] 0]
& mm 0.48 0.48 0.52 0.51
U H|
A} % 22.7 25.5 29.8 31.6
DL:]_ZJ
HA §Atel & mm 0.03 0.03 0.03 0.03
o 7] 0]
& mm 0.03 0.03 0.03 0.03
U H|
A} % 0.0 0.0 0.0 0.0
™A
A= WA % 22.7 25.0 29.8 31.7
% A=A AL % 1.0 1.0 1.0 1.0
b Lk
1A % 0.0 0.0 0.0 0.0
H A
x7) = ;
A UL en 29.9 29.8 29.8 30.0
ey A 3k Freq R 1/cm 6.4 6.4 6.4 6.4
4 Degree Degrees 163.5 164.5 164.5 165
Freq B 1/cm 4.7 4.7 4.7 4.7
Degree Degrees 228 230 229 230
27 Zo] o] & 494.2 477.9 425.3 363.8
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[0089]

[0090]

[0091]

[0092]

SS50dl 10-2415170

A A A (mg/mz) 1.1 1.1 1.1 1.1 1.1
o= Egol= wazt 20 20 20 20 20
(degrees)

TAD2 ©]§ 4= (Post TAD2 18.0 % 18.0% 18.0% 18.0% 18.0%
Moisture)

TAD1 #(gap) +¥ (WC) 0.2 0.2 0.2 0.2 0.2
et FA 0 = -0.5 0 WA -0.5|0 WA -0.5[0 WA -0.5| 0 NA -0.5
(ml1/10 mil A=

g 3.0% 3.0% 3.0% 3.0% 3.0%
CMC/WSR -] (split) 35/30/35 35/30/35 35/30/35 35/30/35 35/30/35
(Y/M/A)

ol A~AE E#F g

HzZ AD (1b/rm) 15.3(2) 16.3(24) 15.1 15.3 14.3 15.3
ZB2]H (mils/8 sheets) ~140 128 155 129 150

MD Az 9% (g/3 in.) 1350 1430 1430 1430 1430

D A% 9% (g/3 in.) 1350 1430 1430 1430 1430

MD A& (%) 21 15 22 15 22

(D & 9% (g/3 in.) 405 390 400 400 400

(D F&/Ax (%) 30.0 27.0 28.0 28.0 28.0

LF 1&2 23] (refining) >1.0/1.0 Aad A | Dos A4S | Has AL | Bad 4%
(HPDT) x4% =% v A5t
A A) WA A E) A A3 Ho]AAEES T WHE XS ALEste] 279 F4A AlER HIAAY

=
7] AF FAL VT UL 59 A6ds 13750 AR AN AHSF DY (enbossing) S EFHHATH(0) ]
JRAl W&ol Q1L o3 1 Hito] FETH). AR AFAAE 0.075 AR, 2 AFA A= 0.120 AX =2
w5 (emboss penetration)E A AT, FAHQ WHE FA FdefvHE F 59 UER
* 5
e} € A
A~ el 0.075 1A &= 0.120 VXXM v X}l 53 #|648,137%
Aux 5 A 20 1]
T MY EAE AEA 55 229 (shore) A
iy W E 44 20 94
IF 2 gy T4 0.625 Q1%
W (marrying) = A7 14 91X
Uy & 4% AEA 93 &o] A
Ta = 7 0.030 1%
g}l &% (HF 7] (rewinder)) 850 fpm (¥ 21 logs)
QR Aol W 27 B AEE IF AT £, A, AN, A 2 B Q4L LIS A=
o B4 HAs] Sl AFSAT. FAF SHL E 6 L 7ol etk ® 6 2 7ol4e] ®A ND'E
A7) FuE 7 B AlgAA SHEHA Stk AS YEdS f9slor s
* 6
¥ e gy | M AF | D AF | M A D D &8 | D 5x/
(Ibs/re| (mils/8 | (/3 in)| (g/3 in) | (g/3 in)| ANE | Ang |9F - 4| A= -
am) sheets) (%) %) | (finch) BE
(g/3 (%)
in.)
AE(1) 31.52 | 270.8 2448 2502 2475 24.7 10.7 619 24.7
AE(2) 31.95 | 259.6 2802 3049 2922 23.2 10.2 831 27.3
AE(3) 32.27 | 260.2 2823 3065 2941 23.4 10.1 829 27.0
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A= (4) 31.94 266.6 2623 2694 26538 23.0 10.6 741 27.5
A (5) 32.19 259.6 2775 3118 2941 24.0 10.2 889 28.5
A E(6) 31.94 263.1 2673 2945 2805 23.2 10.3 847 28.8
A (7) 31.54 262.8 2547 2742 2642 23.1 10.3 817 29.8
A E(8) 31.93 263.7 2406 2725 2560 23.7 10.1 777 28.5
Al (9) 32.00 262.9 2492 2967 2719 23.5 10.0 814 27.4
A E(10) 27.73 229.6 2103 2176 2139 21.5 10.3 597 27.4
Al#(11) 29.25 223.9 2794 2669 2730 15.2 8.6 723 27.1
A E(12) 30.92 235.3 3219 3097 3157 15.2 8.5 850 27.4
A #(3) 31.33 216.2 3054 2863 2957 14.4 7.5 774 27.0
A E(14) 31.41 221.1 2901 3006 2953 14.3 7.6 789 26.3
A& (15) 30.28 221.0 2764 2810 2787 14.2 7.3 781 27.8
A% (16) 31.22 218.6 3143 3132 3138 14.8 8.0 804 25.7
Al#E(17) 30.95 216.3 2727 2627 2676 15.2 8.0 659 25.1
A E(18) 31.30 217.4 3033 2837 2933 16.5 8.1 767 27.0
A #A19) 31.15 219.9 3099 2921 3008 15.4 7.9 708 24.2
A E(20) 31.68 216.7 3111 3120 3115 15.9 8.1 781 25.0
A #(21) 31.56 222.5 2803 2619 2709 16.7 8.2 687 26.2
A E(22) 31.44 215.4 3031 2975 3003 15.6 7.8 779 26.2
A (23) 31.54 222.5 3514 3168 3336 15.4 7.8 884 27.9
A E(24) 31.48 219.6 3403 3519 3460 15.3 7.8 948 26.9
X7
Ald HAF(pe| SAT & | SAT & [SAT | GM y}bH| GM 17 = = x| A% | MDS/ | o1
rf) ¢l s = = Al 74]—’? 27 5 A CDS
? B gty | @) (g/sec | (&/®) (&/in/®)| (q1zy | %)
)
Al (1) 582 679 13.2 0.27 | 152.7 41.7 4.96 11.9 5.8 2.31 | 0.98
AE(2) 752 708 13.6 0.34 | 189.8 | 59.6 4.94 11.6 5.5 | 2.27 | 0.92
A (3) 784 705 13.4 0.39 | 189.3 | 60.3 4.94 12.0 5.3 | 2.30 | 0.92
A= (4) 698 706 13.6 0.37 | 169.8 | 50.0 4.98 10.8 5.9 | 2.17 | 0.97
A (5) 727 729 13.9 0.40 | 188.4 | 61.0 5.03 12.8 5.3 | 2.36 | 0.89
A E(6) 768 716 13.8 0.40 | 180.6 | 55.8 5.01 11.4 5.3 | 2.24 | 0.91
A (7) 664 730 14.2 0.40 | 171.3 50.8 5.02 11.4 5.7 2.24 | 0.93
A E(8) 698 716 13.8 0.39 | 165.5 | 52.9 5.03 10.6 5.8 | 2.35 | 0.88
Al (9) 680 726 13.9 0.40 | 177.0 | 52.3 5.06 11.3 5.65 | 2.34 | 0.84
A E(10) 669 674 14.9 0.38 | 144.5 | 44.0 5.95 5.9 N/D | 2.09 | 0.97
A A1) 674 629 13.2 0.27 | 238.1 63.2 4.79 12.9 N/D 1.77 | 1.05
A E(12) 834 598 11.9 0.30 | 277.5 | 63.9 5.35 12.4 5.2 834 N/D
A #(13) 674 566 11.1 0.26 | 281.1 N/D N/D N/D 6.1 674 N/D
A E(14) 735 569 11.1 0.24 | 284.0 N/D N/D N/D 5.9 735 N/D
A #(5) N/D 577 11.7 0.27 | 273.8 N/D N/D N/D 5.9 N/D N/D
A% (16) N/D 554 10.9 0.24 | 289.1 N/D N/D N/D 5.8 N/D N/D
A EA7) N/D 571 11.3 0.26 | 243.1 N/D N/D N/D 6.6 N/D N/D
A E(18) N/D 553 10.9 0.25 | 255.8 N/D N/D N/D 6.2 N/D N/D
A #A19) N/D 581 11.5 0.26 | 273.9 N/D N/D N/D 6.0 N/D N/D
A E(20) N/D 547 10.6 0.26 | 274.7 N/D N/D N/D 5.6 N/D N/D
A #(21) N/D 549 10.7 0.25 | 231.5 N/D N/D N/D 6.0 N/D N/D
A E(22) N/D 562 11.0 0.30 | 269.3 N/D N/D N/D 5.8 N/D N/D
A #(23) N/D 597 11.6 0.31 | 308.7 N/D N/D N/D 5.6 N/D N/D
A E(24) N/D 604 11.8 0.36 | 316.6 N/D N/D N/D 5.3 N/D N/D
2 dge] mE Fo] AFY =2 AYH B S F599 22 FE ZFofd 3AE e Fol AFdAE
AR et oldd FAE & 13dA & F o, ofE Aegt 7y wE Alxd AFe ATt
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