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\OO"v0u~QfN*rK]7F!$9k,WN"k$s/HfKX9kEW

JC-KD$F-R7F$^9# v0u~ QfHO"u~uV,u~9k0K$s

/,9GKUe7F$kQfN3HG9#3lKO"-cj"&9HjCWtGN

_k*hS3sP<?<N^<-s0,^^l^9#

lgKhCFO"v0u~QfKeoj"b!=u~!=rQ$k3H,D=G

9#v0u~QfNeXKX9k\YKD$FO" 39Z<8NXER*<P<l<Y

r2H7F/@5$#

������

"3Qfu~uVNU!_j<GO"v0u~QfKD$F5^6^J$s/*h

Sfru1~l^9#v0u~Qfr/m9k]O"=NQfr IBM "3Qfu~

uVGHQ9k=jG"k3HrXj7F/@5$#5iK"J<NWo*hSd

)v`O"v0u~QfrhjzL*KHQ7"u~uVNNBJ-=r]DeG

r)A^9#

v v0u~QfGHQ5lk$s/HfO":HR8B4eNdjr88klYk

N$=*rD-K|P9k3H,"CFOJj^;s#

v U?k&(9Fkr^`$s/O"$+Jk;YG"lHQ7FOJj^;s#

v P}OO^ND1(,b$;)$s/OHQ7FOJj^;s#

v $s/O"u~JAKS@7$FAr?(?j""3Qfu~uVGNh}N]

Kr/e-2HJkh&J"b0:C*^?O-!:C*N$:lb^^J$h

&K7^9 (?H(P"b^-LNA?s)#

v QfO"fXNHJ<NUerD=K9k,W,"j^9#

v Qf*hSv0u~QfO"QfP);s5<N5oJ!=r82k3H,"C

FOJj^;s#

v A?sJINwt^O"u~JA*hS;eNdjrr1k?a"CKblYk

GHQ9kNOr1k,W,"j^9#

m: NBK57/u~9kKO"2 DN /j"&><s (u~5lF$J$wjjN

9HjCWbN(j") ,,WG9#

v GiN/j"&><sO 8.13 ± 0.10 mm (0.320 ± 0.004 $sA) N}G"h

}}~GQfN49K"37F$^9#3N/j"&><sO"wjjNf

4~N>&K 4.07 ± 0.05 mm (0.160 ± 0.002 $sA) G9#3N(j"Ku

~9kH"9-e<&;s5<&(i<,/87"u~8gV,:T9k3

H,"j^9#

v =N[+K"5$I 1/5$I 2 !Z^</,HQ5lklgO"QfNet

+is 51 mm (2 $sA) K"CF"Hi/?<&9HjCWN4}r^`/

j"&><s,"k,W,"j^9#
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v QfO";e9Y*hSu~uVN!#0nKQ(kh&Kh}5l?Q.$s

/rHCFu~9k,W,"j^9#

v 4N*KG,J-=r@kKO"g0~ (UV) $s/,d)5l^9# UV Oh

j./E=7"u~uVNO<I&'"K>\5lkD=-,c<7^9#

v UV $s/*hSg&rY<9H9k$s/O"u~uVrxw9kN(rc<5

;k?aK 50% NlYkKV]19k,W,"j^9#

v v0u~Ne"$s/,E=9k (%g9k) NK=,J~VrHCF+iQfr

h}7^9#/J/Hb 72 ~Vr*+a7^9#h},[JkltN$s/G

O"ICN%g~V,,WKJklg,"j^9#$s/,57/E=5lJ$

H"=.tJK>\5l (CK;e!=NUaG)"u~JANdj,/87"tJ

Nr9raak3HKJC?j">,J]inH,,WHJj^9#

v QfNG*_WGO"3Qfu~uVGF9H7"l$"&HN5N5"fd$

s/Nu~h}XN,g-JIKD$F!:7^9#

v $s/Hu~NroKpE$F"57$$s/NE=N?aKfN pH (eG$*s

Xt) r*r7^9#

v 70 Sheffield 1Lhjji+JQfNHQOr1^9#

v b-&jr7?"^?O|_N"kv0u~QfOr1^9#

v e'$s/rHQ9k]KO"V]1Khj;eJArbak+"^?O"3Q

fu~uV,u~9kt,K$s/rI[7J$NhrD7F*-^9#

v QfeNY?IjNv0u~Nh"CK?>u~N+P7dm4Or1^9#;

'$s/rV]1K7F"u>N'rP9h&K9lP"I[5lk$s/NL

r:i93H,G-^9# 3Nh&JNhO"Lo 50% JbKV]1K7Fb"

5N'O:ol^;s#

v b>~Or1^9#b>~Oe?~hjb$s/,\jd9$+iG9#b>~

,r1ilJ$lgO"G-k@1V]1K7^9#

v QfO"20Z<8NX"w"]I"*hS`nD-YKrb5lF$kD-BY

NOObG]I7"$s/NGIN%g*hSE=,Tolkh&K7^9#^

?"$s/NE=|VfO"+<HsN~OG|>^rHQ7J$h&K7^

9#

^ 13. QfQ9&;s5<LV
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v0u~Qf,%^7/J$x$r|P7J$+!:9kKO"5sWkNQfr

204°C N9Y*hSs 3.4 x 105 N/m2 (50 psi) N5ONuVK 5 ,V|V7^9#

3&7?uVGQfOJ<N$Nr|P7FOJj^;s#

v c(-@N"kGRI^?OOm2s^-N=g*

v 1Hs (?H(P"Ys>U'Ns)

v (9Fk (?H(P"Hj";As)

v `nw^?O;QwKTw6r?(klZN$=*A

v u~uVN=.uVK-2JlZN$=*A

��������

b!=u~ (AFP) O"rfNeK"U)sH">~"$a<8rBA*KO+_KH

_go;Fu~D=G9#AFP O^?"jtG<?N8grjA*hS]I7F"u

~~KQtG<?HH_go;k3HbD=G9#]I5l?3NjtG<?O"

ER*<P<l< HFPl^9#v0u~QfrHQ9keojK"ER*<P<l

<rQ$F"\C/9">~"FU-t,"F-9H"m4JIrZ<8eK[V

D=G9#

ER*<P<l<NHQKhj"Qf39Hd-19Z<9rjvas9k@1G

J/"v0u~QfN;CHdhj07KW9kjVbZ:7^9#_WrQ9;

6kr@J$lg"lZNjVrW9k3HJ/lXW.KER*<P<l<NQ

9,D=G9#5iK"ER*<P<l<NHQKhj"v0u~QfrHQ7?

lgNh&K"fH$s/KD$F4[9k,W,"j^;s#

AFP HER*<P<l<KX9k\YKD$FO"Guide to Advanced Function

Presentation"G544-3876 *hS *<P<l<8.@l/370: HQTNjz-H2H"

N:S544-3702 r2H7F/@5$#

����

-pGHQ5lkQfKO"Clf"?;'$s/,""3Qfu~uVGd)5

lkLhjbgLKQ$ilklg,}9K7F"j^9#3liNQfOTwJ

|P*r88?j"u~uVN=.WGK$s/,\k6xKJj^9#

?'G";'N$s/rHQ7?QfO"<bG7P7PIc-N-$r/87^

9#--O"3NQf,"3Qfu~uVGh}5lkH}C7^9#

m: `nwd;QwKTw6r?(k$=*r|P9kQfOHQ7J$h&K7

^9#

9$N~1Khj"u$ABKhkTc*Lr:i93H,G-^9 (57Z<8NXh

10O B4eNeTv`Yr2H)#;'$s/Nv0u~QfrHQ9k"Wj1<

7gsKD$FO"\T/HQK~k0KF9H7F/@5$#

h6O v0u~QfN*r 39
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.ZjJI"$sQ/H0u~uVGHQ5lk\*NyOD=8qKb"ClJ

fd$s/,HQ5lklg,"j^9# lLK"8qN~6sI_zLrbak3

H,=N\*G9# G-N8z;CHd?$W&9?$kJI>NB4]n<VO"

39HN}gdu~uV9k<WCHNc<JIKhj"$sQ/H0u~uVG

ONQ5lk1<9O"^j"j^;s#

"3Qfu~uVNlg"B4Q$s/d"fKhCFO"fN!]XNHJ<N

04;er82k9~r-9kbN,"j^9# G-N9?$kr}D8zO"FW

K+/D=G"^?ClQfNeXH7FHQG-klg,"j^9#

m: 3N?$WN"Wj1<7gsr9YFF9H7F"PO,F:";-ejF

#<"D-LGNFWor~?7F$k+N'7^9#

J<Ks2kpsO"yOD=8qKX7FNilF$k7Tr?G9kbNG"

F9HNkLKpE$F$^9#

v B&;eu7K*$FO"75 g/m2 (20 ]sI) frHQ7^9#3lO"90 g/m2

(24 ]sI) fhj%l?zLr(9lg,"j^9# "3Qfu~uVG3sH

i9HrQ(FHQ9k3HbzL*G9#

v `nwQrbqKX(5lF$kh&K"v0C.)f!=rQ$^9#

v "Wj1<7gs&Wm0i`HA0rQ95;lP"9k<WCHrc<5;

:K"tLr8zHtzN>}Gu~9k3H,G-^9#^?"tzU#<k

IO"?>8z;CHGu~9k3H,D=G9#9JoA"XJN'4rQ(

F"tzOfN'H18K9k3H,G-^9#

v 8qr^jv`lg"^jv_t,GHJ<NRSdld8zNxlND=-r

:8kh&J"ZLNfrHQ7^9#

v ;e-N%l?frHQ7^9 (33Z<8NX;e=OYr2H)#
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3NOGO"!NCl\*`AKX"9kd)v`*hS)Bv`KD$F\R7

^9#

v v0;s&Qf

v iYk

51Z<8NXh9O QfH"Wj1<7gsNF9HYKO"Cl\*`Ar>A9

k]KHQ9kICpsH;!KD$Fb@7F$^9#

�������

J<NM8v`O""3Qfu~uVGHQ9kQfNP$s@<QNjd3<J

<&+CHNLV*hS5$:KX"7F$^9#

v Qf&'VN95KhC? 76.2 mm (3 $sA) N>~t,bNP$s@<NjH

3<J<&+CHNmLQO"QfN5$:KX8J/" 100 mm2 (0.16 ?}$s

A) r6(J$h&K7^9#

m: QfKO"43Z<8N^15 Nc A K(5lF$kh&K"QfNetH<t

N>}KgW 100 mm2 (0.16 ?}$sA) NP$s@<Njr_1k3H,G

-^9#

v P$s@<NjH3<J<&+CH (1 DjK>Q,"kj) O"wjj,"k 12.7

mm (0.5 $sA) N^<8s&9HjCWK_1k3HOG-^;s#

m: $U*rNjH7F"QfN=l>lNQK>B 4.75 mm (0.187 $sA) N

jr_1k3H,G-^9# 43Z<8N^15 Nc B KO">~G 76.2 mm

(>~G 3 $sA) 4HKvF5lkjNH_go;r(7F"j^9#43Z<

8N=17 GO"P$s@<NjH3<J<&+CHN#!,(5lF$^9#

3lJ0N[sb"76 mm (3 $sA) N,',iillP"u1~lD=G

9#

v P$s@<NjNLV,QfNf&K"kH";e!=GfN[oJL_r88

kD=-,"j^9# 3&7?vVNlg"jNUaNu~K;eNTTg,88

^9# Qf4NKX7F"v0;s&NQfO"G*_WNhj0KF9H9k,

W,"j^9#

v P$s@<NjO"e?"b>_7s\+i/J/Hb 6.0 mm (0.24 $sA) %

lF$k,W,"j^9#

m: NBK57/u~9kKO"2 DN /j"&><s (u~5lF$J$wjjN

9HjCWbN(j") ,,WG9#

v GiN/j"&><sO 8.13 ± 0.10 mm (0.320 ± 0.004 $sA) N}G"h

}}~GQfN49K"37F$^9#3N/j"&><sO"wjjNf

4~N>&K 4.07 ± 0.05 mm (0.160 ± 0.002 $sA) G9#3N(j"Ku

~9kH"9-e<&;s5<&(i<,/87"u~8gV,:T9k3

H,"j^9#
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v =N[+K"5$I 1/5$I 2 !Z^</,HQ5lklgO"QfNet

+is 51 mm (2 $sA) K"CF"Hi/?<&9HjCWN4}r^`/

j"&><s,"k,W,"j^9#

v0;s&QfKD$FO"\T/K~k0K"Wj1<7gsGF9H7F"u

~uVN-=dPOJAK~-G-k3HrN'7^9# v0;s&Nj,QfNT

;s5<KnQ7F"QfwjTIKJkD=-,"j^9#

^ 14. -cj"&9HjCW&;s5<LV
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= 17. e=*JP$s@<jH3<J<&+CHN#!

+CHN?$W #! LQ >~G 76 mm
(>~G 3 $sA)
4HNt

mm $sA mm2 $sA

P$s@<NjN>B 6.35 0.250 31.61 0.049 3

7.94 0.310 49.68 0.077 2

9.52 0.38 70.97 0.110 1

3<J<&+CH"

0QA

9.5 x 4.8 0.380 x 0.190 22.58 0.035 4

12.7 x 6.35 0.50 x 0.25 40.00 0.620 2

���

u~D=JiYkO"EL"=$"4e}!KhCF?o?MG9#7?,CF"

\T/QK/m9k0K"iYkHQN"Wj1<7gsKO0l*JF9H,,

WG9# 3NoN"Wj1<7gsGO"8`*J"Wj1<7gsNlghjb`

nwN5]<H,,WKJj^9#

^ 15. P$s@<NjH3<J<&+CHNLVH5$:#>N5$:N+}t*hS[VO"=li,>~G 76 mm
4HK 96.8 mm2 (>~G 3 $sA4HK 15 ?}$sA) r6(J$lgO"u1~lD=G9#

h7O Cl\*`AN*r 43



"3Qfu~uVGNiYku~GiYk&9HC/r*r9klgKO"IBM DH

4vwH&1G\ONd)v`r5EK!$9k,W,"j^9# DH4vwO";

Q*J5]<Hrs!7?j">N"3Qfu~uVf<6<N.ycr4Rp9

k3H,G-^9#

m: 4eiYkO">Lu~N"Wj1<7gsGO5]<H5lF$^;s#>

Lu~79F`G4eiYkrHQG-kNO"RLu~b<IGT/9kl

g@1G9#

51Z<8NXh9O QfH"Wj1<7gsNF9HYKO"iYk&9HC/r!

$9klgK,WJ\Yv`,-\5lF$^9#

�����

G*_WO"u~axGdjJ$3Hr!Z9k?aKu~uVGB]KF9H9

k,W,"j^9#

�������

45Z<8N^16 KO""3Qfu~uVGHQ5lke=*JiYkN?$W,(7

F"j^9#3liNiYkO\qK(5lF$kWoK,g9k,W,"j^

9#
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iYkO;e!=rLa9kH-"204°C N9Y*hS 3.4 x 105 N/m2 (50 psi) N

5OKQ(k,W,"j^9#iYkO"u~uV,u~rTCF$J$H-">

.WiFsKLV7F$kV"o~ 138°C N9YKQ(k,W,"j^9#

iYkOet^?O<tNZ<8^jv_+i 1.27 mm (0.05 $sA) Je%lF$

k,W,"j^9#

iYkO"^l:K 180° NQYG>B 44 mm (1.75 $sA) N_rA.9k3H,

G-k,W,"j^9#

iYkO"15.7 g/cm (7.5 m/,G 180° }~KO,7?lg) Gff+iO,lk,

W,"j^9#

4e`O"^HjC/9rhj07?e"ffKDCFOJj^;s#

GA4-t,*hSbt_7s\G4e`,iYk=LKw_PJ$h&K9k,

W,"j^9#

^ 16. iYkN?$W

h7O Cl\*`AN*r 45
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J3*"hj07D="^?O%g4`AN4e`O"9Y"5O"EE$NWo

K,g7F$k,W,"j^9# %g4`A4e`O"(zC+$?j"39C?j

7Fb) Qf+iO,l:"u~uVN=.WGeKD17J$3H,,WG9#

��������	���

U'<9&9HC/O"f^?O>N`ANlg,"j^9# U'<9&9HC/N

*rK"?CFO"0RN9Y*hS5ONWor:lJ$h&K7^9#

SK<k`AOOr9Y,c$?a""3Qfu~uVGO=NHQ,'ail^

;s#?@7"9Y*hS5OWoK,g7F$klgO|-^9#

��������	�

"3Qfu~uVbGHQ5lkfO"^jv_ ("~j) ^?O,-hjN"3Qf

\sIG"k,W,"j^9#u1~lilk\sIfNjAO" 80% =XZ`Q

kW+inil?fN3HG9#3N?$WNfNC-O"Lo""3Qfu~u

VGGbN-=r/x9kOObK"j^9#7+7"25 % J^-NfGb~-N

$/h&JkL,sp5lF$^9#

����

ff`AO""3Qfu~uVK*1k!#**hS9Y*roK,g7F$k,

W,"j^9#

���������

U'<9&9HC/"4e`"*hSffNgWp\ELO"25 kg (54 ]sI) r

6(J$h&K7^9#3lO"432 mm x 559 mm (17 $sA x 22$sA) fN*

h=500gKjv7^9#U'<9&9HC/"4e`"*hSffN4NN|5

O"0.2 mm (.0079 $sA) r6(J$h&K7^9#

���

HJ<,zL*K\j";e,zL*KTolkh&K9k?aKO" Sheffield ?j

Y, 70 A 150 1LNOOG"k,W,"j^9# 600 ZkNu~uVKG-Np

sKD$FO"23Z<8NXh2O br|Yu~uVQNQfNd)v`Yr2H7

F/@5$#

����

J<Nd)v`O"65iYkKu~9k?aK"3Qfu~uVrHQ9k]"

u~uVNm0n*hScJANu~kLrKOsr9keG-zG9#

v !#A'C/Nstr:i7";e=Or~e5;k?a"p\EL*hSiY

k&9HC/N|5rG.K^(^9#"3Qfu~uVO"0.2 mm (0.0079 $s

A) r6(k|5NfOu1~l^;s (Gg 54 ]sI&9HC/)#

46 Qf_W rbq



v iYk&9HC/O"!=*JQ=r<&3HJ/"4e`,7_P93HJ

/"204°C *hS 3.4 x 10⁵N/m² (50 ]sI/?}$sA) Ks 5 ,VQ(k3H

,G-k,W,"j^9#J3 (O,lJ$) iYkNlgO"=,J.H5OG

Gj9k4e`rHQ9k3H,?/"7?,CF""3Qfu~uVGOhj

,ZKh}5l^9#

v iYk&9HC/O"`nwd;QwKTw6r?(kh&J$=*Ad--r

|P7J$`AK7^9#

v 3<F#s05l?iYkdg.iYkO";eJAr;J$"u~uVNER

L?;Qh}N0nrc<5;k6xHJj^9# h},,WJlgO"iYkN

=LN_KBCFh}7"ERL?;Qh}Nn0 (?H(P";e) r}/9k

?aK"CK_W5l?.g*rHQ7^9#

v P<3<IrHQ9klg"9-cJ<GF9H7F";eJAdu~JA,9

-cJ<NvFm9K,g7F$k+N'7^9#

v Z<8&_7s\O"16Z<8NX_7s\N/YYNd)v`KgW7F$k

,W,"j^9# _7s\,9YF/j<sG"Z<84N,??sKJCF$k

3HrN'7^9#

v v0u~NiYk&9HC/O"$s/, 37Z<8NXlLd)v`YNd)v`

K`r7F$k,W,"j^9# gL/mKh)A"9HC/N5sWkrF9H

7^9# F9HB\N]KO"$s/NBj-H$s/,u~uVN=.WGX\

k9~KmU7^9#

������

iYkNu~KO"QfN;CHd"9?C+<ruK9k3HJI"`nwNL

onHJ0NnH,,WHJj^9# ?H(P"`nwO!N3HrT&,W,"j

^9#

v FiYku~N0eG"u~uVN/j<Ks0,,WG9#

v iYk&9HC/,LoJeNELN?aK"jnHN;CHr,WH7^9#

v 77/;CH7?iYkrA'C/7F"Qfgo;du~NLVhar5NK

9k,W,"j^9#

`nwNnHN\YKD$FO":v9k`nwNjz-r2H7F/@5$#
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IBM "3Qfu~uVO"IBM N AFP (b!=u~) i$;s9&Wm0i`HN

H_go;KhCF"wX08z'18z*hSP<3<IPOru~9k"Wj

1<7gsJI"FoNClJ"Wj1<7gsr5]<H7^9#\OGO"3

liN"Wj1<7gsGHQ9kQfKD$F-R7^9#

��	���
��

wX08z'1 (OCR) u~QNClJ\sIf*hSl8c<QfO" 29Z<8N

XfNJAYG-\5lF$k8`N?j\sIfK`w7F$^9#7+7"

OCR QfO8`N?j\sIfKfS9kH"Tc*AdVw*A,/J/"OCR

I_hjNh}!=rba^9# 3liNClfd`wN;-ejF#<QfO"E

RL?;Qh}GNHQr0sH7F_W5lF$^;s# 7?,CF"OCR "W
j1<7gsQKgL/m9k0K"0l*JF9H,,WG9#

OCR QfO 20 A 24 ]sINOONp\ELG9#?@7"GbN-=r/x9

k?aK"OCR QfO 24 ]sINp\ELNbNrHQ9k,W,"j^9#

OCR "Wj1<7gsKD$FO"u~uVGN=,Ju~JAHHJ<Ue"*h

SIhuVGN8z'1KD$FF9H7^9# OCR "Wj1<7gsr>A9k

]KHQ9k;QKD$FO"51Z<8NXh9O QfH"Wj1<7gsNF9HY

r2H7F/@5$#=N>N\YKD$FO"IBM DH4vwK4jL/@5$#

DI-rbakKO"OCR 8zr C1 A C3 N3sHi9H_jGu~7^9#

�������

P<3<IQfNu~KD$Fb"OCR QfNu~K*1krbH1MNfKX9k

M8v`,,Q5l^9#
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/QNQfr/m7"u~8gVrh}9k 0 KT$^9#

�����������
����	��?

IBM GO"7,QfKD$FO"gLX~Kh)CFF9H9k3Hr*+a7^

9# IBM GO"29Z<8NXh5O fN*rYK@-5lF$kXKK:v7J$

QfKD$FO"9YFF9H9k3Hr*+a7^9#3NF9HKhj"|T
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v u{

v 4eiYk (RLu~N_)

v v0u~Qf

v ZL^?O|jNQf

v E$Qf

v 'U-Nf
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v F8f
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