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JHDWXUHYV

1$ ODUJH VZLWFKLQJSEDSMKXFKWIKRUHSHDW DFFXUD
t &RQWDFW JDS W\SH %DVLF PRGHOV
t$ QXPEHU Rl VWDQGDUG PRGHOV DUH DYDLOD.ZM
t$ UDQJH RI PROGHG WHUPLQDO W\SH PRGHOV = & )
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$SSURYDOV
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JHDWXUHYV

(OHPHQW FODVVLILFDWLIRQ[FOXGLQJ OLFUR /RDG DQG )OH{LEOH[EE®H 5RG

. RUNLQJ VSHHG PP WR PV PP WR PV
%XVLQHVY OHFKDQLF RSHUDWLRQV PLQ RSHUDWLRQV PLQ
JUHTXHQFY  yoHEWU RSHUDWLRQV PLQ
,QVXODWLRQ UHVLVW 0 PLQ DW 9'&
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%HWZHHQ FRQWDFWV RI VDPH SRODULWE &RQ\WDFW PRE| PP 9
GLHOHFWULF VWUHQJ %HWZHHQ FXUUHQW FDUU\LQJ PHWDO SDUWV DQG JURXQ|G DQG EHW
QRQ FXUUHQW FDUU\LQJ$SRHWDO+$DRWVPLQ 9
ILEUDWLROQ X )
R WR  +] PP GRXEOH DPSOLWRGH+] PP GRXEOH DP$OLWXGH
6KRFN !
SHVLVWDQFH Hpxow P VPDJ P VPD[
oS blel| &RQWDFW JDS PP RSHGBWWDFWRIDE PP RSHUDWLRQV
'XUDELOLW\
&ZROWDFW JDS PP RSH&RWWDFWRIDS PP RSHUDWLRQV |
'"HIJUHH RI 3URWHFWL 3
"HIJUHH RI 3URYDHRW 4ODVV .

(OHFWULF 6KRFN
3URRIDFNLQJ ,QGH[ ¢

$PELHQW 2 S HU-DQWHLLD)
THPSHUDWXUBXUSRYV

$PELHQW 2 S HUDOWHLLD) WR 5+
+XPLGLW\ 3XUSRV]|

: HLIKW

i f& WR f& ZLWK QR LFLQJ

OLQLPXQ 2UGHU /RW

SDFNLQJ 'HVLJQ




A8F. JPSYID] WERNER
1RQ LOQGXFWLYH ORRG L$QGXFWLYH

5 HG
&RQWDFWQ%D§#VLVWLYHD/R$GRD,CQGXFWLYMRJ/RHD@
1& 12  1& 12  1& 12  1& 12

6WUXFWXUH
'ULS SURRI &RQVWUXFWLRQ

"LWKRXWLDDO 3WR YWRHYREI U

9'& 5XEHU ERRWHG FRQWDFW E
ORDBH VG *OXH G DPHU |
9'& DGKHVLY
,OOHGHERWZ

9'& FDVH D@BUFR
9'& ORDBH FRQWD
9'&

9%& ﬁ\—ﬁfij/ﬂ

9% & 6SLQJ BW JLHG FRQWDFW D

9% &

&ODVVLIL &RQWDFW J)URP 63'7
&20 1&
12
OROGHIIRPLQDOV
&XUUHQW; o &20 %OITFN_/i/— sHe 1 &

“UHHd 2
,QGLFDWHYV ZLUH FRORU

BVH WKH VZLIWMF KV K HDRS K J
UQH

N
\ \

ROWD

PP

\ 25" (5,1% 7$% (

P$ P$ P$| XVDEOH

&XUUHQW P$

l | Iﬁ

THUPLQDOV

6HULH l—_ | 6FURBHYV
6HULH
OLFUR 6ZLWFK &RQWDFW *DS 'ULS 3URRI

| PP 'LWKRXW 'ULS 3URRI ,3
'LWK 'ULS BURRI

$FWXDWSRHWY 7

6KRUW +LQJH 5ROOHU /HYHU

3LQ 30XQJHU

BKRUW 6SULQJ 30XQJHU

3DQHO ORXQW 30XQJHU

3DQHO ORXQW 5ROOHU 30XQJHU
3DQHO ORXQW &URVYV 5ROOHU 30XQJHU
+LQJH /HYHU

‘LUH +LQJH /HYHU




48 F. JPSAID]

$SSHDUDQFH $FWXDWRU ORGHO 1XPEHU

6KRUW +LQJH 5ROOHU /HYHU
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'LPHQVLRQV DQG 2SHUDWLZ

6KRUW +LQJH 5ROOHU /HYHU

10.00mm dia x 3.90mm
(metallic roller)
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0 RYHP HQW WHEHQIO o' PO PP
2SHUDBRWQUWLRQ 23 PP
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'LPHQVLRQV DQG 2SHUD
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'LPHQVLRQV DQG 2SHUDW L
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7HUPLQDO &RQQHFWLRQ

"KHQVR O G HIH.EBE U MAR/ KEZ LWFP R N ¥ X WHK VW H
FDSDRIWKWROGHWWAX : PD[LPXMR QRWDNH
PRUMKDQWRROGRHBD BWKHZ LWFKHFKDUDFWHUL
VW IRAW K6 L WFIKGEI WH U L BYVRW B HUWLRQWK

. R D_F VZLWFK LV WR EH LQ\
FDSDFLW\ RI PRUH WKDQ : LV DSSOLHG WR B%RWYJ Fﬁb@%‘%ﬁém}%

IRU V RU PRUH FRXOG UHVXOW LQ L

2SHUDWLRQ

f ODNH VXUH WKDW WKH VZLWFKLQJ IUHTXHQF\ RU
VSHFLILHG UDQJH
I WKH VZLWFKLQJ VSHHGWMKHH]{RQWPR®\ PMIOR Z
QRW EH VZLWFKHIGL VR PRW KE®VXOW LQ D FRQWBPEWMHFWLQJ WKH VZLWFK WR FRQWLQXRXV Y
IDLOXUH RU FRQWDFW ZHOGLQJ LQ FRQWDFW IDLOXUH RU IDXOW\ RSHUDWLRC
I WKH VZLWFKLQJ VSHHG LV H[WUHPHO\ IDVW V@ LWHRXAFHGYEREBALYH. WLEUDWLRQ RU VKRFN
PD\ GDPDJH WKH 6ZLWFK VRRQ ,I| WKH VZLWFKERJWDEWYH@R\RSHUDWH PDOIXQFWLRQ RU E|
LV WRR KLJK WKH FRQWDFW PD\ QRW FDWFK X&ZZWWK WK ORFEHDHLRQ WKDW LV QRW VXEM|

D GLUHFWLRQ WKDW GRHV QRW VXEMHFW WK
7KH UDWHG SHUPLVVLEOH VZLWFKLQJ VSHHG PQGy | IXHREH WOEMPWHH XVHG ZLWK UHODW

WKHZLWFHHQ L DREWEEIMW FKFO LRHD 6 Z L WIRK WLPH RU DUH XVHG ZLWK PLFURORDGV WKH
GHWHU WY KSS HF LVIZHG/ FKERBAX FO LY UL HV WKH FRQWDFW VXUIDFH ZLOO QRW EH EURNH
ZLWKNZ LW FKE RID® CUHT X HOMUUK HY K BU H UHVXOW 8VH D PLFURORDG VZLWFK WKDW X\
ZLWWUIRHUPLVYDROHR U GME H W H U KIUR H ¥ 'R QRW XVH WKH VZLWFK LQ DWPRVSKHUNY 2|
FROGXFW DQ DSSURSULDWH GXUDELOLW\ WHvW R VBEwlylpppggﬁ(y ROWKH2  'RU FKORULOH
PRGHO XQGHU DFWXDO FRQGLWLRQV LPSDLU IXQWWER@NOZMWK GDPDJH GXH WR FF

t ODNH VXUH WKDW WKH DFWXDWRU WUDYHO GRRWVWFFRRMWRVERRQG WKH SHUPLYV
VLEOSRAMLWKR@®@SHUDWLQJ VWURNH PXVW E HNKHINW WARRKE OWFRIQW D IFVKVZ L WRKY HGD D WPRV S

Rl WKH UDWHG 27 KHZHWK O LPRQUIFQH WIN\FD X WH O LR Q6L 2
WR DFFXPXODWH RQ WKH FRQWDFWY DQG UH
3UHFDXWLRQV IRU & RUUHFW 8VH LW LOLRLRR O UER QULDILHRIQRWBR W KH.WD LARRG X FW V

L @V KYH F L R MMOHZ L WYAKB F R Q WSDUFRW HRFLVWLFRK@ MP L W
DUFLQJ DQG UHPRYH WKH VRXUFH RI WKH VL
ORXQWLQJ /RFDWLRQ

$ 'R QRW XVH WKH VZLWFK DORQH LQ DWPRVSW’X'QMF@DV IODPPDEOH
RU H[SORVL¥HFIRYHMWG KHDW JHQHUDWLRQ D ZLWK
VZLWFKLQJ PD\ FDXVH ILUHV RU H[SORVLRQV$0ZD\V PDNH VXUH WKDW WKH SRZHU LV WXUC
UHPRYLQJ RU ZLULQJ WKH BZLWFK RU SHUIRLI
$ 6ZLWFKHV DUH JHQHUDOO\ QRW FRQVWUXFWME&ERFANVRUWEXUQWQH PB\DRBEXW W
ZDWS8WH D SURWHFWLYH FRYHU WR SUHYHQW GLUHFW VSUD\LQJ LI WKH
VZLWFK LV XVHG LQ ORFDWLRQV VXEMHFW WM& IPFWLOQ RO R SH®VQJ RLO RU

ZDWENMVW DGKHULQJ “H UHFRPPHQG XVLQJ 'ULS SURRI ORGHOV SU
.3 LQ ORFDWLRQV VXEMHFW WR IORDWLQJ G
GR QRW KDYH D SURWHFWLYH VWUXFWXUH

LULQJ

t 8VH ZLUH VL]HV WKDW DUH VXLWDEOH WR Wi
FXUUHQW

t ,1 \RX XVH D VROGHULQJ LURQ WR VROGHU W
RIWKHR O G HWIRYR[FHHGf & ,1D6ZLWIRKV HBL W K
LQYRLHQW VROGHULQJ DEQRUPDO KHDW DQC

$ ,QVWDOO WKH VZLWFK LQ D ORFDWLRQ WKDY BR GG GRUHFRVPR VN BWVKIFQV WRDGWH E UfL&/ D Q G
DQG GXVW |IURPHFXMWWXIDVRU DQG WKH VZLWFK ER&\ PXHDWHY DSSOLHG IRU WRR ORQJ WK
SURWHFWHG IURP DFFXPXODWHG FXWWLQJ GHEUUN PRGHGELQW PD\ EH VFRUFKHG DQG RWHK

6ZLWFK PD\ GHWHULRUDWH
Incorrect|

Incorrect

Correct

7JLIKWHQLQJ

7KH VXLWDEOH WLIJKWHQLQJ WRUTXH IRU VFU|
6FUHZ WHUPLQDOV H[FHSW IRU WKRVH RQ 6SO
6FUHZ WHUPLQDOV RQ 6SOLW FRQWDFW W

2SHUDWLRQ

+ ODNH VXUH WKDW WKH VZLWFKLQJ VSHHG DQ(
¥ 'R QRW XVH WKH VZLWFK LQ ORFDWLRQV VXE MMEN WER KR WH EDWHAI HMWJ HDWH U
WKDQ f& RU LQ ZDWHU YDSRU I WKH VZLWFKLQJ VSHHGWKHH]RQW PR R®V \FIR 7
EH/ Z LW PHRHRR WZKKQ WPHO \U H V X@ MR Q W D E DKW H
¥ 'R QRW XVH WKH VZLWFK RXWVLGH WKH VSHFLHRB® MWHP SHOBWEYH DQG
DWPRVSKHULF FRQGLWLRQV 7KH SHUPLVVLEOH VWHWZLLMPW, B&HIRSE FW D MPEDOWZ LW FKKQ P \
GHSHQGV RQ WKH PRGHO S5HIHU WR WKH VS HJp DRNPREE RQSKH®@ DLW KEER MWDFMBLHQTIX HQVF R R
6XGGHQ WKHUPDO FKDQJHV PD\ FDXVH WKH U KDQWKHR BNV BYERGIRENDVERIHRH WESHA L WMKMS H Y& H
VZLWFK DQG UHVXOW LQ IDXOWYV UDWSIKBUP LV WIZE Q/HF K ISGIHIQ GUHTXHIQFGLFDWH W
VZLWFKLQJ UHOLDELOLW\ RI WKH 6ZLWFK 7KF
DWKWSHFLVZH @& FKEQH G O7IKHD U ZH VWWKMZ LWFKLQJ
VSHH® GUHT X HYFHAK HQY K BWALW MKIHUPLVVLEO}
UDQJSI®ZDFRQGRBWUR SEX D VI B X5 B BW X D
FRQGLWLRQV EHIRUH XVLQJ D 6ZLWFK
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