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Twist Drill Core Drill Insert Drill Solid Reaming Boring
Carbide Drill
1. Afmmamdieyafrumam (Dimension Tolerance, mm)
- 005400107 003+0012%° 03 0.05  0.004 D°® 0.003D%%
2. FERUATTHURIQA (um)
12.5 6.25 12.5 12,5 1.575 12.5
3. seiurERLRaR g (um) |
3.125 1.575 3.125 2.25 0.4 0.8
4. A wdanmu (Straightness, mm)
) 0 0.03 0.02 0 0.01
0.05+0.0(I){-z—]
5. mwﬁ'mmmnuu (Roundness, mm)
0.4 0.05 0.07 0.04 0.01 001
8. AU (Féraueﬁsm, mm)
corvomof ] O 0.08 0.05 0 0.015
7. sl (Concentricity, mm)
" 0.025D% 0 0.05 0.03 0 0.01
. Afamasdeaeuiihusaviy (Cireular runout, mm)
0.05D° 0 0.1 0.08 0 0.02
9. Surface integrity (mm)
D<6 0.04 0.025 - 0.07 0 0.03
D<10 0.05 0.03 -
D<18 0.06 0.04 0.06
D<30 0.08 0.08 0.08
D>30 0.10 0.06 0.1
10, FfmmnsninTasiuInis (Location Tolerance, mm)
D<6 0.18 0 - 0.05 0 0.01
D<10 0.20 .
D<18 0.22 0.22
D<30 0.24 0.24
D>30 0.28 0.28
11, araifinmainBousings
0.3 0.25 0.3 0.3 0.02 0.3
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Twist Drill  Core Drill  insert Orll Solid Reaming Boring
Carbide Drill

12. Deflection of tool per unit length (mm) D Ae awidusiugugnats

0<8 0.0024 0.002 0 0 0 4]
D<1t0 0.001 0.001

D<18 0.001 0.001

D<30 0.001 0.001

D>30 0.000 0.000

n. NANIUAIa,

+ ) § 4 . ] .
Ana,,, tusmrusniesmsimaeundaddlunimadaniabitliuey (inaccuracies)

weanszuoumsainguirdurnan’h Insswnmednmunnuamueesnawbinluewia 6

Andoudu Wiur
]

1. Rimauuien1sfinmung (Dimension Tolerance, mm) , |,

2. trdumwdeuia (um), |, e |, sansdwnléaangss I, =4R,107

3. Surface integrity (mm), |,

] J [ 3 -
4. Adfaarudiemadugiiig, 1, mefnuauszendutieyasifannuideniedn

- pnnnilmsine Foldud i), n'nmﬁ'mm'mnau(nz). AT,

mwm‘?'m&quﬁ(u.). ua:ﬁwﬂﬁnnoqumﬂamﬂm‘bumwu(us) InwArusiazATiun
nremuiiusaziiv e |, aunsodmanbenger L, =y U2 +I2 +IE + 17 + 11

5. AffmmIEleTawiwnk usz Tool Deflection AMTesssRTnanzNLBauuns
fiu ﬁ'a&uﬁqmmmmunmufna?:"'ﬁmmwnﬁﬁhﬂ'lﬁqm Iy =g +1I3

ANl a,,,, SIHNIDAMINRIN

Ao, =L +L+1 +1, +1,+1,

Tones i, Ae Ao inueensim@eusiagaeeanrzuaunimeniy
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runsumtuRusefifed o auRUNsZLURIREREWRINTzUIUNITEENg. Uas
nrzuumsie Bianmulseilsunmnen AutolISP uazinmandisunm AutoCAD
Release 13 Al Windows 95 Tﬂruﬁmﬁﬁ'wmﬂdauﬂwﬁqwuuunr:mummﬁm’lumr
\wantilantzuounatn (Rentifecilesin  Lazmsimnassnmzmmin@euusnlinm
mmmrﬁ'mﬁauﬁwfnmmhqg ua:mtﬁ'muuﬁuﬁn"ﬁuﬂuzﬂumﬂm'ﬁ'uu (Prismatic

Component)

a &ao
1. msanaIldsunsy

Wrunndhimusthalrneubifseuiideyasionie sustudeysiunm: AutoLisp
uszuRufeyapinmalasd dhudu uﬂwﬁeqavhn«:qnﬁ’mﬂmﬂu‘lmmm‘#ﬂwqﬂd

- CACAPS urensulidosliisun AutoLiSP dw']i'lﬁmmﬁu W main.isp,
cus_menu.Isp, p_plan.isp, process_cap.lsp USY cutting_toollsp unsuRsudioyafnmasiin
#a (Configuration File) 14i1sunssl AutoCAD

-, CACAPS\BLOCK dmufuufiufeysaussnuuudneuirglinime (~OWG)

- . CACAPS\SLIDE  dawunmsladshhedmibsngzlnm (.SLD)

nsdmsatulrunmudessafiunsmuiuneusieti
1.1 Ansenuiadeyeviammluudhfoysndts HardDisk 1t aan AACAPS Wl
CACAPS (Hugiu
1.2 ufly Support Path vesTsunsi AutoCAD Taenaiy CACAPS 'Wlu Support Part

2. msldldsunsa

WsunnRimantuszld Menu Fite Mimntilnl Wuri ACADPP.MNS Fvazgn
FunynaRdiinFontusinm AuoCAD Tlusl

mmiusesTUsnsudFuaNNIR@eNLY Design Blank Part MNIYWAN CAPS 97N
ﬁ’m'nmmﬂuﬁﬁmuviwﬁ'n:ﬂﬂng%uu’:‘mmdquﬂﬂuﬁ'\& (Command Menu) tiariwun
s MM enuL AU

uSandaneussiinimngiiueiideintrumiusiatuuda deanuuvasioms

K- E AP .
WindnouszlieiuasineidasnirueTussuuun Taedenuny insert Feature aanLngusin
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CAPS smilinmsdendnenzplividlinansyainmdegi 91 samiiwianimen
AonusinsirngfinfunduiousmdudedmnaqunnResdneniz it ifidenls
uia

| i
ey e e ur"y

= b @ L|

=3 — L —— | M
e ] Y e I

 Aasd 2 8

e T R R e W T A ;Ll

17 12 wyplnmdwiidentiaiasiu

mruunrzuumsanitdlas@enany Process Planning A niuyudn CAPS
ﬂﬂnﬁ;ﬁﬂmrﬁmﬂnﬁnmwnu@hﬁmpﬁ' 12 nirnidunnmimssisrmifenusu
nrusummdmvnzaeiaiu iusinnesnndsiunuiianme smfimet
MEuusunTzIUna  ulifeysmeanwanrsuummanssgndnitueyulaeoms?
CACAPS asninmitung WWiaeTusunm Notspad
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danu1d1nlge ACADPP.MNS
**k*pPOP7
CAPSPopl_T [&CAPS]
CAPSPopl O [&About CAPS...]"c caboutpp;
CAPSPopl 1 [&Design Blank Part]“c”clayer make blank
- ~crccolor 7 ~crclimit
CAPSPoOpl_2T [&Insert Feature]“c”ccmdecho 0;"c”cattdia
1;3I=CAPS1l $I=~*
CRPSPopl_3T [&Process Planning]“c*c$I=CAPS2 $I=*; .main;
**TB_MISCELLANEOUS
**CAPS
ID caps [_Ioolbar("caps“,_Floating,_Show,400,50,0)]
ID 0 [_Button("Edit current menu", ICON00O4l.bmp,
o ICON_32 BLANK) ] ‘c”c(MxaOpenFile (findfile
TAAR.TXT"))
ID © . [ _Button("load Menu", ICON.bmp,
B ICON_32_BLANK) ] *cc_menu
Ip_ 1 [ Button(“edlt acad., 1sp™, ICONE467.bmp,
ICON*QZ_BLANK)]“c“c(anOpenFlle (findfile
"ACAD.LSP"))
Ip_ 2 [_Button("Load ACAD.lsp", ICON6334.bmp,
ICON_32 BLANK)]“c*c(load "ACAD.LSP")
***TMAGE
**CAPS1

[SELECT. FEATURE TYPE]
[feat (blind f,1.Flat Buttom)]“c”c +layer make hole color
5,“c“c(setq insert 1l):”c’c drawhole,_ ‘
[feat(blind d,2.Drill Mark) ]"‘cA _.layer make hole color
5'“c“c(setq insert 2);”c’c drawhole,

{feat (thru,3.Through) , ]“c“q_.layer _make hole color
5;"c*c(setq inserxt 3);“c”*c_drawhole;

[feat (c_bore, 4.Counterbore) 17°c”c_.layer make hole color
Si*c”c(setg insert 4);"c”*c drawhole.

[feat (c_sink,5.Chamfer) ]“c“c .layer make hole color
S5;%c*c(setqg insert 5);~c"c drawhole,
[feat (facing, 6.Faces) l17efc_.layer —make face color

5;*c*c_drawface;
[feat(facing_s,7.5_shoulder faces)]~c”c_.layer _make face
color 5;“c”c_drawssface; ‘

**CAPS2

[SELECT THE MATERIAL TYPE] ;ref coromil p.411

[mater(cmcOl_1,1.L _Carbon Steel) ] *c*c(setq material (list
"0l 1" 125));

[mater(cmcol_z 2.M Carbon Steel) ] ~c”c(setq material (list
"01_2" 150));

[mater (cmcO1l_3,3.H_Carbon Steel) ] ~c”c(setqg material (list
"01 3" 170));:

[mater(cmc08_1,4.Grey Cast Iron) ] ~“c”¢c(setq material {list

*08_1" 180));

[mater (cmc0%_1,5.Modular Cast Iron) ]*c~c(setq material
(list "09_1" 160));

[mater (cmc30_22, 6. Aluminium) ] ~c*c(setq material (list
"30_22" 90));
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2. sudlUsunTuNAN MAIN.LSP

77 MAIN PROGRAMMING FOR SELECTION PROCESS PLAN AND ESTIMATING
CUTTING CONDITION

(defun c:main (/ all_entity X Yy I i a b
c d e £ g -] en enn
ang_list entity list gside process ang)

{setq hbn {(nth 1 material))

(setq cmc (car material})

(if (eq "failed" (load "proc_kb" "failed"))

~ (alexrt ™ Can't find required file PROC_KB.LSP "))
(if (eq "failed” (load "cut tool"™ "failed"))

(alexrt " Can't find required file cut_ tool.LSP "))
(princ "\nSearching all entity being performed ....")
(setq y (ssget "x"™ '((8 . "HOLE,FACE"™) {0 . "INSERT"))))
(if (/= y nil) (setq all_entity (list entity y)))
(setq e (length all entity))

(princ "\n\tNumber of entity = ")
(princ e)

(setg i 0)

(setq ang_list "())

; GROUP THE ENTITY THAT HAVE THE SAME INSERT ANGLE
(princ "\n\nSearching for number of setup being performed....")
(repeat e

(setq en (nth i all entity)})
(setg enn (cdr (assoc 50 (entget en))))
(if (/= ang list nil)
(progn
(setg a (length ang_list))
(setq j 0)
(while (< j a)
(setq ang (nth j ang_ list))
(if (/= (rtos enn 2 2) (rtos ang 2 2))
(progn
(if (=1 (- a 1))
(progn
(setq ang_list (cons enn ang_list})
(setq j a)
(setg i (+ i 1))
] + END OF PROGHN
(setq j (+ j 1))
Yi END OF IF
)2 END OF PROGN
{progn
(setg 1 (+ i 1))
(setg 7 (+ a 1))
Y7 END OF PROGN
}+ END OF IF
)7 END OF WHILE LOOP
) END OF THEN PROGN
(progn
(setqg ang_list (cons enn ang_list))
(setg i (+ i 1))
); END OF ELSE PROGN
}); END OF IF AND END OF LCOP
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(REPEAT E)
(setq b (length ang_list))
(princ "\n\tNumber of setup = ") (princ b)
{setg c 0) '
(setq process list '()}
(while (< ¢ b)
(setq side '())
(princ "\n\nExtract feature from face") (princ (+ c 1))
(setq d (cons 50 (nth c ang_list)))
(setq £ (cons 8 "FACE"))
(setq g (cons 8 "HOLE"))
(setg s (ssget "x" (list d f)))
(if (/= s nil) (setg side (append (list_entity s) side)))
(setq s (ssget "x" (list d g)))
(if (/= s nil) (setq side (append (list_entity s) side)))
{if (/= side nil} (setq process (process_select side)))
(setq process_iist (cons process process_list))
(setq ¢ (+ c 1}) '
}; END OF WHILE

(writeit cmc process_list); CALL FUNCTION "WRITEIT"

Y} END OF MAIN FUNCTION

:: FUNCTION FOR HELP PRINTING CUTTING CONDITION DATA
(defun print_ccon (con_ list)-

(princ (car con list))

(princ (cadr con_list))

(if (/= {(nth 2 con_list) nil)

(princ (nth 2 con_list}))
); END OF FUNCTION

; FUNCTION FOR.LIST ENTITY NAME FROM THE SELECTION SET
(defun list entity (ss / n i list ent e entity )
{setq n (sslength ss))
{setg i 0)
(setq list ent '())
(repeat n )
(setq e (entget (ssname s3 i)})
(setg i (+ i 1))
(setq entity (cdr (assoc ~1 e)))
(setqg list_ent (cons entity list ent))
J2 END OF N LOOP
(setq list ent list_ent)
}7 END OF FUNCTION

; FUNCTION FOR PROCESS SELECTION FOR EACH SIDE
{defun process select (side / ¢ dummy e n)
(setg n (length side))
(if (/= n 0)
(progn
(setqg selected '(}))
(setq c 0)
(setq dummy side)
(repeat n
(setg e (car dummy))
{setq dummy (cdr dummy))
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(setg ¢ (+ ¢ 1))
(cond
((or (= (get_entl 2 e) "FLAT_BUTTOM")
(= (get_gntl 2 e) "DRILL_MARK")
(= (get_entl 2 e) "THROUGH")
(= (get_entl 2 e) "COUNTER BORE")) (setq selected
(append (holeﬁprocess e) selected)))
({or (= {(get_entl 2 e) "CHAMFER")
(= (get_entl 2 e) "FACE")
(= (get_entl 2 e) "SSFACER")
(= (get_entl 2 e) "SSFACEL")} (setq selected
(append (mill process e) selected})))
) END OF N LOOP
{setqg selected selected)

)

):; END OF IF
}; END OF FUNCTION

;7 THIS FUNCTION IS FOR SELECT MILLING PROCESS.
(defun mill process (ename / m choice finish process feat width

depth lens dia ae len feat2 f process_list
process data ent )

(princ "\n\nProcess selection for :")

(att_data ename)

(setq feat (get_ent2 2 entdata))

(setq width (get_ent2 41 entdata))

(setq depth (get_ent2 151 entdata})

(if (= depth "") (setq depth 3.0) (setq depth (atof depth)))
(setq lens (get_ent2 150 entdata))

(if (= lens "") (setq lens width) (setq lens {atof lens)))
(1f (= feat “FACE")

(progn

{if (> width lens)

{progn

(setqg dia (* lens 1.2))

{setg ae lens)

(setg len width))

{progn

{setqg dia (* width 1.2))

(setg ae width)

{setg len lens)))

(princ "FACE width ") (princ ae) (princ " length ")
(princ len) (princ " depth ") (princ depth)
(setqg feat2 (list feat (fix ae) len depth cmc))

)) 7 END OF PROGN AND IF
{(if (or (= feat "SSFACEL") (= feat "SSFACER"))

))

(progn

(setq feat "SSFACE")

(setg dia (* width 1.2))

{setg len lens)

{setg ae width)

(setqg depth (get_ent2 42 entdata))

(princ "SSFACE width ") (princ ae) (princ " length ")
(princ len) (princ " depth ")} (princ depth)

(setq feat2 (list feat (fix ae) len depth cmc))
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{(1f (= feat "CHAMFER")
{progn
{setg ae (get_entZ 41 entdata))
(setq len (atof (get_ent2 154 entdata)))
(setq depth (get_ent2 42 entdata))
{princ "Chamfer diameter ") (princ (get_ent2 41
entdata)) (princ " depth ") (princ (get_ent2 42
entdata))
(setq feat2 (list feat (fix ae) len depth cmc))

))

; VARIANT MODULE FOR HOLE MAKING

{princ "\n\nQuery from existing process plan database : ")
{getstring)

(setq £ (open "™mill p.dat"™ "r"))

{read—-line f)

(while (setqg process list (read-line f))

{setqg prbcess_ﬁata (read process_list))

{setq ent (car process_data))

(if (and (= feat (nth 0 ent))

{= (fix ae) (nth 1 ent))

(= len (nth 2 ent))

{= depth (nth 3 ent))

(= cmc (nth 4 ent}))

(setq process (nth 1 process_data))); END OF IF
). + END OF WHILE

(if (= process nil)

{progn

(princ "\n\nGenerative Process Planning")

(setq m choice (kb mill entdata)) ; CALL KB MILL
(if (/= m_choice nil) ~ B

(progn

{princ "\nPossible process selected :")
(setqg len3 (length m_choice))
(setq count3 0)
(while (< count3 len3}
(progn
(princ "\n\t")
(princ {(cadr (last (nth count3 m_choice})))
(princ "\t")
(princ (last (cadr (nth count3 m_choice})))
(princ " min.")
(setg count3 (+ count3 1))
); END OF PROGN
)
(setq finish (min_time m choice))

PRINT OUT PROCESS NAME OF THE MOST PRODUCTIVITY PROCESS

(princ "\n\nMost productivity process is :")
(princ "\n\t") (princ {(cadr {(last finish)))
(setq process (list (cdr finish)))

J# END OF THE FIRST PROGN

(progn

(princ "\nNo Available Process for :")
(princ ename)

{setq process nil)))

(setq process process)
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; BACK~UP EXISTING PROCESS PLAN
{setg data (list feat2 process))
(setg ¢ {(open "mill p.dat" "a"))
{print data o)
{setq o (close 0)))
)

(setg process process)

)

;; HOLE MAKING PROCESS
{defun hole_process (ename / process_list £ a _max m1n doc n x
f_tool f choice temp_process tempa finish
process procesq_data feat 1 4 tf r tol
toll tol2 tol3 len ent feat2 data o)
(princ "\n\nProcess selection for :")
(att_data ename)
(setq feat (get_ent2 2 entdata))
(setq 1 (get_ent2 42 entdata))
(setq d (get_entZ 41 entdata))
(setq tf (get_ent2 150 entdata))
(setq r (get_ent2 151 entdata))
(if (= xr "") (setq r 12.5) (setg x (atof r)))
(setg tol (get_ent2 154 entdata))
(if (= tol "") (setq toll 200) (setq toll {(atof tol)))
(setq tol (get_ent2 155 entdata))
| (if (= tol """} {setqg tol2 200) (setq tol2 {atof tol)))
(setqg tol (get_ent2 156 entdata))
‘. (if (= tol "") (setg teol3 200) (setq tol3 (atof tol)))
(cond
((or (= feat "DRILL MARK") (= feat "FLAT BUTTOM") (=
feat "COUNTER BORE")) {setq len (+ 3 1 (/ d 3))))
{(= feat "THROUGH") (setqg len (+ 1 6 (/ d 3)))))

PRINT FEATURE DETAIL
{princ " ") (princ feat)
{(princ " diameter ") (princ 4)
{princ " depth ") (princ 1)

-y

VARIANT MODULE FOR HOLE MAKING
{(princ "\n\nQuery from existing process plan database : ")
(getstring).
(setq £ (open "hole_p.dat" "x"))
{(read=line f)
(while (setq process_list (read-line f))
(setq process_data (read process list))
{setg ent (car process data))
(if (and (= feat (nth 0 ent))
(=1 (nth 1 ent))
{(=d (nth 2 ent})
(= tf (nth 3 ent))
(= r (nth 4 ent})
(= toll (nth 5 ent))
(= tol2 (nth é ent))
(= tol3 (nth 7 ent))
(= cmc (nth 8 ent)))
(setq process (nth 1 process_data))); END OF IF

L
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}; END OF WHILE
{(if (= process nil)
{progn '
(princ "NONE")
(princ "\n\nGenerative Process Planning")
(getstring)
(setq f_choice (finish_hole entdata))
(if (/= f_choice nil)
(progn
(princ "\nPossible process selected :")
(setq len2 (length f choice))
{setqg count2 0)
{while (< count2 len2)
{progn
(princ "\n\t")
{princ {cadr (last (nth count2 f_choice))))
(princ "\t")
" . {princ (last (cadr (nth count2 £ choice))))
{(princ ™ min."™)
(setqg count2 (+ count2 1)))}
(setqg x (length £ choice))
(setg n 0)
{setq temp process '())
;7 CHECK FOR ONE PASS PROCESS
(while (< n x)
(setq tempa (nth n £ choice))
(if (= (car tempa) 0)
(setg temp_process (cons tempa temp process)))
(setqn (+ n 1)))
(if (= temp process nil)
(setq finish (min time f choice))
(setq finish (min_time temp process)))
(princ "\n\nMost productivity finishing process is :")
(princ "\n\t"} (princ (cadr (last finish)))
(setq process (list (cdr finish))))
(progn
(princ "\nno available process for ")
(princ ename)
(setq process nil)})
; ROUGH PROCESS g
(if (and (/= (car finish) 0) (/= process nil))
{progn
(setq a_max (caar finish))
(setq min_doc (cadr (car finish)))
(setq r ch01ce (rough hole entdata a_max min _doc))
(if (/= ¢ _Choice nil)
(progn
(setq x (length r choice))
{(setg n 0)
(setqg temp process '())
¢+ CHECK FOR ONE PASS PROCESS
{while (< n x)
(setq tempa (nth n r ch01ce))
(if (= (car tempa) 0)
(setq temp process (cons tempa temp process)))
{setg n (+ n 1)))
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(if (= temp_process nil)
(setq rough (min_time r choice})
(setq rough (min_time temp_process)))
(setq process (cons rough process))))
)
)

(setq process process}

; BACK-UP EXISTING PROCESS PLAN
(setg feat2 (list feat 1 4 tf r toll tol2 tol3 cmc))
(setqg data (list feat2 process))
(setg o (open "hole p.dat" "a"))
(print data o)
(setg © (close 0))
): END OF GENERATIVE APPROARCH SECTICN

)

(setq process process)

};END OF FUNCTION

: SELECT PRODUCTIVE PROCESS FUNCTION
(defun min_time (choice / 1 n process tempa est_time best_time
best tool) '
{setq 1 (length choice))
(setqg n 0)
(setq best time (last (cadr (nth 0 choice))))
(setq best_tool (nth 0 choice))
(while (< n 1)
{setq tempa (nth n choice)}
{setq est_time (last (cadr tempa)))
(lf (< est tlme best _time)
(progn
(setq best time est time)
(setqg best _tool tempa)))
_ {setgn (+ n 1))
)
(setq best_tool best tool))
(defun att_data (ename)
H EXTRACT ALL ENTITY DATA OF THE CURRENT ENAME
(setg entdata (entget ename))
; extract the entity type
{setq enttype (cdr (assocc 0 entdata)))
{setqg count 150)
; repeat extract attribute information as long as
(while (/= enttype "SEQEND")
; ENTTYPE DOES NOT EQUAL "SEQUED™.SEQUED IS A MARKER
; THAT SIGNALS THE END OF THE ATTRIBUTES
; SETS THE SYMBOL ENAMEAT TC THE NEXT ENTITY NAME
(setq enameat (entnext ename))
; SETS THE SYMBOL ATTDATA TO THE ENTITY DATA OF ENAMEAT
{setq attdata (entget enameat))
; EXTRACT THE ENTITY DATA FOR ENTTYPE
(setqg enttype (cdr (assoc 0 attdata)))
; EXTRACT THE ENTITY DATA FOR TAGNAME
{setq tagname (cdr (assoc 2 attdata)))
; EXTRACT THE ENTITY DATA FOR TAGVALU
{setq tagvalu (cdr (assoc 1 attdata)))



(setg a (cons count tagvalu))
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(if (/= enttype "SEQEND") (setq entdata (cons a entdata)))

(setqg count (4 count 1))
; SETS ENAME TO ENRMEAT
(setq ename enameat)

)}

; FUNCTION FOR EXTRACT ENTITY DATA FROM ENTDATA SYMBOL

; KNOW ENAME RETURN ASSOC
(defun get_entl (code ename / entdata)
(setq entdata (entget ename)})

(cdr (assoc code entdata))
)

; KNOW ENTDATA RETURN ASSOC
(defun get_ent2 (code entdata)
{cdr (assoc code entdata))

)

(defun rtd (angg)
(/ (* angg 180.0) pi))

(defun dtr (angg)
(* pi (/ ang 180.0)))

{princ -"\nMain.Lsp loaded.")
(princ)’

3. mislU9uns st CUSMENU.LSP

;77 CUSTOMIZE AUTOCAD MENU
; FUNCTION FOR SET AUTOCAD ENVIRONMENT
(defun c:limit (/ width height)

(setq width (getreal "\n>>Blank Width: "))
(setq height (getreal "\n>>Blank Height: ™))
{command "limits” (list 0 0) (list width height))

{command "zoom"™ "all"))

(defun c:drawhole (/ startpoint dia depth ang)
(setq startpoint (getpoint *"\n>>Start Point: "))

(setq dia (getreal "\n>>Diameter: "))
(setqg depth (getreal "\n>>Depth: "))

(setq ang (getreal "\n>>Approach direction: "))

{cond

{{(= insert 1) (command "_.insert"
startpoint dia depth ang))

((= insert 2) (command " _.insert"
startpoint dia depth ang))

({(= insert 3) (command " .insert"
dia depth ang))

((= insert 4) (command " ,insert"
startpoint dia depth angT)

{((= insert 5) (command " .insert"
dia depth ang)))) B

"flat buttom"

"drill mark"
"through" startpoint
"counter bore"

"chamfer" startpoint
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(defun c:drawface (/ sp ep d r_ang ang)
(setqg sp (getpoint "\n>>Start Point: "))
(setg ep (getpoint "\n>>End Point: "))
(setg d (distance sp ep))
(setq r_ang (angle sp ep))
(setq ang (rtd (- r_ang pi)))
(command "_.insert” "face" sp d d ang))

(defun £ slope (fp sp / x1 x2 yl y2 slope)

(setg x1 (car £fp})

(setq x2 {car sp))

{setqg y1 (cadr £fp))

{setq y2 (cadr sp))

(Lf (/= (- x2 x1) 0) (setqg slope (/ (- y2 yl) (- %2 x1)))
(progn
(if (> x2 x1) (setq slope 2.0)
{setq slope 2.0)})))

(defun c:drawssface (/ sp ep tp anga angb d h angl angr dip)
(setq sp (getpoint "\n>>Start Point: "))
(setq ep (getpoint "\n>>Corner Point: "))
(setqg tp (getpoint "\n>>Third Point: "))
(setq slope a (f _slope ep sp))
(setq slope b (£ slope tp sp))
{setq dip (- slope b slope a))
(setq anga (angle sp ep))
{setq angb (angle ep tp))
(1f (=~ angb 0) (setqg angb (+ (* 2 pi) angb)))
(setq d (distance sp ep))
(setqg h (distance ep tp)) :
(setq angl (rtd (- anga pi)))
(setq angr {(rtd anga))
(princ (list anga angb))
(cond
((< dip 0) (command " .insert™ "ssfacel" ep d h angl})
({(> dip 0) (command " _.insert™ "ssfacer" ep d h angr)))
)

;7 FUNCTION FOR CONVERT RADIUS TO DEGREE
(defun rtd (angg) :
(/ (* angg 180.0) pi))

(defun drawchamfer (sp dia depth ang)
(setq c_ang 30)
(setq first (polar sp (atop ang) (({+ (/ dia 2) (* depth
{atan (atop c_ang)))))))
(setq second (polar first (+ pi (+ (atop ang) (* 2 (atop
c_ang))))))
(command "line"™ first second))

/ FUNCTION FOR CONVERT DEGREE TO RADIUS
(defun atop (a)
(/ (* a pi) 180))
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¢/ ABOUT FUNCTION

{defun c:aboutpp ()
(alert "Computer Aided Process. Planning\nfor Hole Making and
Milling Process\nBy Kasan Pinweha GC816463™))

i IF LORDING PROCESS IS SUCCESSFUIL THEN PRINT THE MASSAGE
(princ "\nCus_Menu.lLsp loaded.")
(princ)

4. sweldsunsya CUT_TOOL.LSP

; TWIST_DRILL DATABASE (REF GTS PAGE220-221)
(defun t _drill (dia len 1 r hbn / tool list t _data tool cut_con
sel tool £ feed speed time)
(setq £ (open "t_erll dat" "r"))
(read-line f£)
{(while (setq tool list (read-line f))
(setq t_data (read tool_list))
(if (and (= dia (nth 1 t data)) (<= len (nth 2 t_data)))
(progn
(setq tool (list (car t data) "TwistDrill"™ dia (last
t_data)})
(setq feed (/ (* 2.83 (expt dia 0.6) ({expt r 0.5) (-
1.09 (* 0.04 (/ 1 dia)))) hbn))
(setqg speed (/ (* 3.38 (expt dia 0.4) (expt (/ 160.0
hbn) 1.6)) (expt feed 0.6)))
(setq time (/ (* pi dia len} (* speed feed 1000)))
{setq cut_con (list len feed speed time))
(setg sel tool (list cut con tcol)))))
(setq £ (close f))
(setq sel tool sel tool))

7 INSERT DRILL DATABASE ,IS = 68 (REF GTS PAGE186)
(defun i dr111 (dia len 1l r hbn / tool llst t data tool cut_con
sel tool f feed speed tlme}
(setg £ (open "1_dr111 dat" "r"))
(read-line f)
(setq xxx 0)
{while (= xxx 0)
(setq tool list (read-line f)}
(setqg t data (read tool_ list))
(if (and (>= dia (nth 1 t _data)) (<= dia (nth 2
t data)) (<= len {nth 3 t_data)))

(progn

(setqg tool (list (car t_data) "InsertDrill" dia (last
t_data)))

(setq feed (* 0.3 (expt (/ dia 56.0) 0.424) {expt (/ r
12.5) 0.4)))

(setq speed (/ (* 7.32 (expt dia 0.6}) (* (expt feed
0.3) (expt (/ hbn 220.0) 0. 91
(setq time (/ (* pi dia len) (* speed feed 1000) 1))
(setqg cut_con (list len feed speed time))
(setq sel _tool (list cut_con tool))
(setq xxx 1))})
(setg £ (close £))
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(setq sel tool sel_tool))

;SOLID CARBIDE DRILL DATABASE (REF GTS PAGE174)
{defun sc_drill (dia len 1 r hbn / tool_list t_data tool cut _con
sel tool f feed speed time)
(setgq £ (open "sc_drlll dat™ "r"))
{read-line f)
(while (setq tool list (read-line f))
(setq t_data (read tool _list))
{if (and {= dia (nth 1 t_data)) (<= len (nth 2 t data)))
{progn
(setq tool (list {(car t data) "SolidCarbideDrill" dia
{(last t data)))
(setq feed (/ (* 2.83 (expt dia 0.6) (expt r 0.5) (-
1.09 (* 0.04 {/ 1 dia)))) hbn))
(setq speed (/ (* 10.0 (expt dia 0.4) (expt (/ 160.0
hbn) 1.6}) (expt feed 0.6)))
(setq time {/ (* pi dia len) (* speed feed 1000}))
(setq cut_con (list len feed speed time))
(setq sel tool (list cut_con tool)))})
(setg £ (close f))
(setq sel tool sel tool))

iCORE DRILL DATABASE (REF GTS PAGE 225)
(defun c_drill (dia len 1 r hbn / tool list t_data tool cut_con
sel tool f feed speed “time)
(setq f (open e . drill.dat" "r"))
(read-line f)
(while (setq tool list (read-line f£})
(setq t_data (read tool 115t)) ‘
(if (and (= dia (nth 1 t data)) (<= len (nth 2 t_data)))
(progn ‘
(setqg tool (list (car t _data) "CoreDrill"™ dia (last
t_data)))
(setq di (nth 3 t_data)) ‘
(setq feed (/ (* 2.83 (expt dia 0.6) (expt r 0.5) (-
(* 0.04 (/ 1 dia)))) (* hbn (expt (/ (-~ dia
di} (* 2 dia)) 0.1))))
(setq speed (/ (* 5.0 (expt dia 0.4) (expt (/ 160.0
hbn) 1.6)) (* (expt feed 0.6) (expt (/ (-~ dia di)
2.0) 0.1))))
(setq time (/ (* pi dia len) (* speed feed 1000)}))
(setq cut_con (list len feed speed time))
(setq sel tool (list cut_con toecl)))))
(setqg £ (close f))
(setq sel tool sel tool))

7;BORING DATABASE (REF SANDVIK PAGE 209-213)
(defun £ boring (dia len 1 r hbn / tool _list t data tool cut con
sel tool f feed speed tlme)
(setg £ (open "boring dat"™ "r"))
(read-line fF)
(setq xxx 0)
(while {(= Xxx 0)
(setqg tool_ list (read-line f))
(setg t_data (read tool_list))
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(if (and (>= dia (nth 1 t_data))-(<= dia (nth 2
t_data)) (<= 1 (nth 3 t_data)))
(progn
(setq tool (list (car t_data) "FlneBoring" dia (last
t_data)))
(setq feed (* 0.088 (expt r 0.5)))
(setq speed {* (/ 90 (* (expt (+ 0.3 (* 0.11 (expt r
1.4))) 0.1) (expt feed 0.25))) (- 3.5 (* 2.5
{(expt (/ hbn 150) 0.18}))))
(setq time {/ (* pi dia 1) (* speed feed 1000}))
(setq cut_con {list 1 feed speed time))
(setqg sel_tool (list cut _con tool))
(setq xxx 1)}))
(setg £ {close f})
(setq sel_tool sel tool))

7ROUGH BORING DATABASE (REF SRANDVIK PAGE 202)
(defun r bore (dia len 1 r hbn / tool list t_data tool cut_con
sel_tool f feed speed time)
(setq £ (open "r _boring.dat" "zr"))
{read-line f)
{setq xxx 0)
{(while (= xxx 0)

(setq tool list (read-line £))

(setq t_data (read tool list))

(if (and (>= dia (nth 1 t _data)) (<= dia (nth 2
t_data)) (<= len (nth 3 t _data)))

(progn

(setq tool (list (car t_data) "RoughBoring™ dia (last
t_data)))

(setq feed (* 0.088 (expt 12.5 0.5)))

(setq speed (* (/ 90 (* (expt (+ 0.3 (* 0.11 (expt
12.5 1.4))) 0.1) (expt feed 0.25)}) (- 3.5 (* 2.5
(expt (/ hbn 150) 0.18))})) '

(setq time (/ (* pi dia 1) (* speed feed 1000}))

(setqg cut_con (list 1 feed speed time))

(setqg sel - _tool (list cut _con tool))

(setq xxx 1))))

(setqg £ {close f})

(setq sel tool sel tool))

ixeaming database (ref GTS Page 276)
(defun ream (dia len 1 r hbn / tool list t_data tool cut _con
sel tool f feed speed tlme)
{setqg £ (open "reamer.dat" "r"})
{read-line f)
{(while (setq tool list (read-line f))
(setq t_data (read tool list))
(if (and (= dia (nth 1 t_data)) (<= len (nth 2 t_data)))
(progn
(setq tool (list (car t_data) "Reamer" dia (last
t_data)))
(setq di (- dia 0.2))
(setq feed (* (/ 0.1 (expt (- dia di) 0.1)) (expt (/
220 hbn) 1.4) (expt (/ dia 3) 0.62)))
{cond
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((>=r 1.575) (setqg feed (* feed (expt (/ r 3.125) 0.3))}))
((< r 1.575) (setq feed (* 0.67 feed (expt (/ r 1.575) 0.15)
(setq speed (* 27 {expt (/ 220 hbn) 0.7})))

(setq time (/ (* pi dia len) (* speed feed 1000)))

(setq cut_con (list len feed speed time))

(setq sel _tool (list cut_con tool)))))}

(setq £ (close £))

(setq sel tool sel tool))

$ COUNTER_BORE
{(defun c bore (dia len 1 r hbn)
(setq tool (list (strcat "CB" (rtos dia 2 0)) "CounterBore"
dia len))
{setq feed (/ (* 2.83 (expt dia 0.6) (expt r 0.5) (- 1.09 (*
0.04 (/ 1 dia)))) hbn))
(setqg speed (/ (* 3.38 (expt dia 0.4) (expt (/ 160.0 hbn)
1.6)) {expt feed 0.6)))
(setq time (/ (* pi dia 1) (* speed feed 1000)))
(setq cut_con (list 1 feed speed time))
(setqg sel _tool (list cut con tool)})

(defun coro245 (dia len hbn ap cmc ae / x b a chipspace tool_list
insert_coro245 t_data tool)

" {setq tool list (list

' ("R245-050Q22~12L" L 3 50) "{"R245-063Q22-12L" L 4 63)
'{"R245-080Q27-12L™" L 4 B80) '("R245-1000Q32-12L" L 5 100)
"{"R245-125Q40~12L" L 6 125) "("R245-160Q40-12L" L 7 160)
'{"R245-200Q40-12L" I. 8 200) '("R245-250Q040~12L" L 10 250)
' ("R245-050Q22-12M" M 4 50) " ("R245~0630Q22-12M" M 5 63)

' ("R245-080Q27-12M" M 6 80) - '{"R245-100Q32-12M" M 7 100)
' ("R245-125Q40-12M" M 8 125) ' ("R245-160Q40-12M" M 10 160)
' ("R245-200Q40-12M" M 12 200) '("R245-250Q40~12M" M 14 25)
'("R245-050Q22-12H" H 5 50) '("R245-063Q22-12H" H 6 63)

' ("R245-080Q27-12KH" H 8 80) '("R245-100Q32-12H" H 10 100)
' {"R245-125Q40-12H" H 12 125) '{"R245-160Q40-12H" H 16 160)
' ("R245-200Q40-12H" H 20 200) ' ("R245-250040-12H" H 24 250)))

i TEMPLATE QOF INSERT TABLE
i CMC , COROMANT GRADE , MATERIAL ¢ GEOMETRY , VCO , CVC ,
HEX
{ REF. COROMANT PAGE 26, 408
(setq insert coro245 (list
'("01_ 1" "530" P L 444 -0.1864 0.08)
'("01 2" "530" P L 408 -0.1864 O. 08)
'("01 3" "S30" P L 451 -0.3376 0.08)

(™01 _1" "4030" P M 449 -0.2211 0.17)
"("01_1" "4030" P H 449 -0.2211 0.25)
'("01_2" "4030" P L 407 -0.2158 0.10)
T("01_2" "4030" P M 407 -0.2158 0.17)
*{"0l_2" "4030" P H 407 -0.2158 0.25)
'("01_3" "4030" P L 373 ~-0.2243 0.10)
'("01_3" "4030™ P M 373 -0.2243 0.17)
'("01_3" "4030" P H 373 -0.2243 0.25)

'("30 22" "H13A"™ K L 806 -0.0781 0.08)
'("08_1" "3020" K L 379 ~0.2467 0.10)
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'("08_1" "3020" KM 379 -0.2467 0.17)
'("08_1" "3020™ K H 379 -0.2467 0.25)
*{"09 1" "3020"™ KL 224 -0.2256 0.10)
'("Oﬁ:l“ "3020" KM 224 -0.2256 0.17)
'("09_1" "3020" K H 224 -0.2256 0.25)))

;- DETERMINE THE CHIP SPACE,PITCH{COARSE(L)/CLOSE (M) /EXTRA CLOSE (H))
; LONG CHIPPING MATERIALS NEED MORE SPACE FOR THE CHIP THUS

COARSE PITCH IS SELECTED FOR LONG

; CHIPPING MATERIALS(E.G. LOW CARBON STEEL) AND CLOSE OR EXTRA
CLOSE PITCH IS SELECTED FOR

7 HARDER MATERIALS (E.G. CAST IRON AND TITANIUM)

{cond

({oxr (= cmc "01_2%") (= cmc "01_3") (= cmc "01_1"))

(setqg

chipspace 'M})

{((= cmc "30_22") (setqg chipspace 'L))
({oxr (= cmc "08 _1") (= cmc "0S8_1")) (setq chipspace 'H))
) ;END OF COND

s SELECT TOOL FROCM TOOL LIST BY MATCH CHIPSPACE AND DIAMETER
(setqg t_data (nth b tool _list))
(if (and {= chipspace (nth 1 t_data)) (> (nth 3 t_data) dia))
{progn

{setq
{setqg
(setqg
{setq

b (+ x 1))

a (length insert_coro245))
z (nth 2 t_data))

y 0)

(while (< y a)

(setq

insert _data (nth y insert _C0ro243))

(if (and (= cmc (car insert data)) (= chipspace (nth 3
lnqert_data))) .
- (progn

(setq
(setg
(setqg
(setqg
(setqg
{setq
{setq
{setq
(setq
{setqg
(setq
(setg
(setq
{setqg
(setqg

{setg
(setqg
(setg
)
)

LTI T

{setqg

y (+a 1))
insert insert data)

insert_type (nth 1 insert))

vco {nth 4 insert))

cvec (nth 5 insert))

hex (last insert))

dc. - (last t_data))

dap (+ dc (* 2.0 (/ ap 1.0})))

vc (cal_vc vco cvc hex ae dap))

n {cal_n vc dap))

£z (cal_fz hex 45))

vE (cal_vf z n £z))

len (+ len 10 dc¢))

time (/ len vf)) :

tool (list (car t_data) "FaceMill CORO245" (last

t_data) nil insert _type z))

cut_con (list ve n £z vf time))
sel tool (list cut_con tool)))
y (+Y 1))

END OF WHILE
END OF PROGN

b (+b 1)))

} 7 END OF WHILE
(setq sel tcol sel tool)) :; END OF FUNCTION



(defun coxro290 (dia len hbn ap cmc ae / x b a chi

insert_goro290 t_data tool)
(setqg tool list (list

' ("R290~050Q22-15L"
' ("R290-080Q27-15L"
¥ ("R290-125Q40-15L"
" ("R290-200Q60~15L"
' ("R290-050Q22-15M"
' ("R290-080Q27-15M"
' ("R290-125Q40~15M"
' ("R290-200Q60~15M"
' {"R290-063Q22~15H"
' ("R290-100Q32-15H"
' ("R290~160Q40-15H"
' ("R290-250060-15H"

L

T EmEI R
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pspace tool list

4 63)

3 50) ' ("R290~-063Q22-15L" 1,

4 80) ' ("R290-100Q32-15L" L 5 100)
6 125) ' ("R290-160Q40-15L" L 8 160)
10 200) ' ("R290-250Q60-15L" I, 12 250)
4 50) '{"R290-063Q22~15M" M 5 63)

6 80) '{"R290-100Q32-15M" M 6 100)
B 125) ' ("R290~-160Q40-15M" M 10 160)
12 200) ' ("R290~250060~15M" M 16 250)
6 63) ' ("R290-080Q27~15H™ H 8 80)
10 100) ' ("R290-125Q40~15H" H 12 125)
16 160) " ("R290-200Q60-15H" H 20 200)
25 250)))

; TEMPLATE OF INSERT TABLE
i CMC , COROMANT GRADE , MATERIAL , GEOMETRY , VCO . CVC , HEX
; REF. COROMANT PAGE 26, 408

(setq insert coro290 (list
'("OL_l" "4030" P I. 449
'("01_2“ "4030" P 1L 407
'("0;_3" "4030" P 1L 373
'("01_1" "4030" P M 449
'(“0;_2" "4030" P M 407
'("0;_3" "4030" P M 373
'(“01_1" "4030"™ P H 449
*("01_2" "4030™ P K 407
'("01 3" "4030" P H 373

"("30 22" "H13A"

-0.2211 0.12)
-0.2158 0.12)

-0.2243
~0.2211
-0.2158
-0.2243
=0.2211
-0.2158
-0.2243

0.12)
0.17)
0.17)
0.17)
0.25)
0.25)
0.25)
KL 806 -0.0781 0.12)

'("30_22" YH13A"™ K M 806 ~0.0781 0.17)
'("30_22" "HI13A"™ K H 806 ~0.0781 0.25)

' ("08_1"
1 ("08-1"
] ( IIOB_l"
1 ("09-1"
L ("09—1"
L) ("09—1“

"3020" K L 379
"3020" KM 379
"3020" K H 379
"3020" K L 224
"3020" KM 224
"3020" K H 224

; DETERMINE THE CHIP SPACE + PITCH

CLOSE (H) )

/ LONG CHIPPING MATERIALS NEED MORE SPAC

COARSE PITCH IS SELECTED FOR LONG

¢ CHIPPING MATERIALS (E.G. LOW CARBON S

CLOSE PITCH IS SELECTED FOR
;/ HARDER MATERIALS (E.G. CAST IRON AND TITANIUM)

{cond

((oxr (= emc ™01 2m)

(setq chipspace 'M))

({(= cmc "30_22") (setqg chipspace L))
({oxr (= cmc "08“1") (= cmc "09_1"))

-0.2467
-0.2467
-0.2467
-0.2256
-0.2256
~0.2256

0.12)
0.17)
0.25)
0.12)
0.17)
0.25)))

(COARSE(L) / CLOSE(M) / EXTRA
E FOR THE CHIP THUS

TEEL} AND CLOSE OR EXTRA

{= cmc "01l_3") (= emc "01_1"))

(setqg chipspéce "H))



143

(setg x (length tool list})
(setg b 0)
(while (< b x)
(setq t_data (nth b tool list)} - .
(if (and (= chipspace {(nth 1 t_data)) (> (nth 3 t_data) dia))
(progn
(setg b (+ x 1))
(setq a (length insert_ coro290))
(setg 2z (nth 2 & data))
(setg vy O)
(while (< y a)
(setq insert_data (nth y insert coro290))
(nth 3 insert data))}
(if (and (= cmc {(car insert data)) (= chipspace (nth 3
insexrt data)})
{progn
(setq y (+ a 1))
(setq insert insert data)
(setq insert type (nth 1 insert))
{(setg vco {(nth 4 insert})
(setqg cvc (nth 5 insert))
{setq hex {last insert))
(setq dc (last t_data))
(setq dap dc)
(setq vc¢ {cal _vc vco cvc hex ae dap))
{setg n (cal n vc dap)}
(setq £z (cal_fz hex S0})
(setq v£ (cal vf z n fz))
{setq len {(+ len 10 dc))
- {setq time (/ len v£})
s END OF FIND INSERT CODE
(setq tool (1ist (car t_data) "FaceMill COR0O290" (last
t_data) nil insert _type 2))
(setq cut_con (list vc n fz vf time))
(setq sel_tool (list cut_con tool)))
(setq y (+ Y 1)))
} 7 END OF WHILE-
}: END OF PROGN
(setq b (+ b 1)))
} 7 END OF WHILE
(setq sel tool sel tool)
} 7 END OF FUNCTION

;i CHRAMFER (CUTTING CONDITION FROM INSERT DRILL)
(defun chamfer (dia ang depth r hbn)
(setq tool (list (strcat "chamfer" (rtos ang 2 0))
"Chamfering"™ dia depth))
(setq feed (* 0.3 (expt (/ dia 56.0) 0.424) (expt (/ ©r 12.5)
0.4)))
(setq speed (/ (* 7.32 (expt dia 0.6)) (* (expt feed 0.3)
: (expt (/ hbn 220.0) 0.9)))) _
(setq time (/ (* pi dia depth) (* speed feed 1000)))
{setq cut_con (list depth feed speed time)})
{setq sel - _tocl (list cut _con tool))
); END OF FUNCTION
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(defun cal_vc (vce cvc hex ae dap) -
(* vco (expt 2.72 (/ (* cvc hex ae) (expt dap 0.5)))))

(defun cal_n (vc dap)
(/ (* vc 1000.0) (* pi dap)))

(defun cal_fz (hex ang) .
(/ hex (sin (/ (* pi ang) 180.0))))

(defun cal vf (z n fz)
(* 2z n £2z))

5. sardaliaunss PROC_KB.LSP

i 7+ PROCESS KNOWLEDGE BASE

s FINISHING PROCESS FOR HOLE MAKING
(defun finish hole (goal / a min finish a max min_doc feat 1 d ¢
tf len tol toll teol2 tol3)
(setq finish " (})
(setq feat (get_ent2 2 goal))
(setg 1 (get_ent2 42 goal))
(setqg d (get_ent2 41 goal))
(setq tf (get_ent2 150 goal})
(setq r (get_ent2 151 goal))
(if (= x "") (setq r 12.5) {setq r (atof r)))
(setq tol (get_ent2 154 goal))
(if (= tol "") (setq toll 200) (setqg toll (atof tol)})
(setq tol (get_ent2 155 goal))
(if (= tol "") (setqg tol2 200) {setq tolZ (atof tol)))
(setg tol (get_ent2 156 goal))
(if (= tol "") (setq tol3 200) {setqg tol3 (atof tol)))
{cond
((or (= feat “DRILL  MRRK") (= feat "FLAT _BUTTOM")
(= feat "COUNTER BORE")) (setq len (+ 3 1 (/ d 3))))
((= feat "THROUGH") (setq len (+ 1 6 (/ d 3)))))

; COUNTER BORE A
(if (= feat "COUNTER . BORE")
(progn
(setqg tool {c_bore d 1en 1 x hbn))
(if (/= tool nil)
{progn
(setg tool (cons 0 tool))
(setq finish (cons tool finish)))
{(setqg finish finish)})
(setq finish finish))

; TWIST DRILL
(if (and
{or (= feat "THROUGH") (= feat "DRILL MARK") )
(< (/ 1d) 10) -
(> d 10.50)
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(<= d 38.00)
(>= toll (+ 0.05 (* 0.0005 (expt (/ 1.d) 3))))
{>= tol2 0.1)
(>= tol3d (* 0.025 (expt d 0.3)))
{or (and (>= r 3.125)
(<= r 12.5))})
(progn
(setq tool (t_drill d len 1 r hbn))
(if (/= tool nil)
(progn

+FOR DECISION ON INTERMEDIATE PROCESS
(setg tool {cons 0 tool))
(setq finish (cons tool finish)))
(setq finish finish)))
(setqg f£inish finish))

; INSERT DRILL

{if (and. ,
(oxr (= feat "THROUGH")} (= feat "FLAT BUTTOM")
(= feat "DRILL MARK"))
(< (/ 1 d) 3.5)
(>= d 16)
(<= d 82)
(>= toll 0.03)
{(>= tol2 0.07)
{(>= tolld 0.05)
(or (and (>= r 3.125)
(<= r 12.5))))
{(progn
{setqg tool (i_drill d len 1 r hbn))
(if (/= tool nil)
(progn

;jdecision on intermediate process
(setq tool (cons 0 tool))
{(setq finish (cons tool finish)))
(setq finish finish)))
(setqg finish finish))

; SOLID CARBIDE DRILL
(if (and
(or (= feat "THROUGH") (= feat "DRILL » MARK") )
(< (/1 d) 2)
(>= d 3)
(<= d 20)
{(>= toll 0.02)
(>= tol2 0.04)
{(>= tol3 0.03)
(or (and (>=r 2.25)
(<=1r 12.5))))
(progn
(setq tool (sc_drill d len 1 r hbn))
(1f (/= tool nil)
{progn )
;decision on intermediate process
(setqg tool (cons 0 tool))
(setq finish (cons tool finish)))



{setq finish finish)))
(setq finish finish))

; CORE DRILL

(if

{and

{or (= feat "THROUGH") (= feat "FLAT BUTTOM")
(= feat "DRILL_MARK"))

(< (/ 1 d) 10)

(> d 7.8)

(<= d 31.0)

(>= toll 0)

(>= tol2 0.05)

(>= tol3 0)

{or {and {>= r 1.575)

(<= r 6.25))))

(progn

(setq tool (c_drill d len 1 r hbn))

(Lf (/= tool nil)

{progn

(Lf (/= tf "core")

{progn

(setq a max (* 0.35 d))

(setg min_doc 0.25)

(setqg tool (cons (list a max min doc) tool)))
{setq tool (cons 0 tool)))

{setq finish (cons tool finish)))

{setq finish finish)))

(setq finish finish))

; FINE BORING

(1f

(and

(oxr (= feat "THROUGH") (= feat "FLAT BUTTOM")
(= feat "DRILL MARK"))

(< (/ 1 d) 10)

(>= d 10)

(<= d 266.5)

{>= tell 0.01)

(>= tol2 0.01)

(>= tol3 0.01)

{or {and (>= r 0.8)

(<= r 12.5))))

{(progn

(setq tool (f boring d len 1 r hbn))

(if (/= tool nil)

(progn

(if (/= tf "core")

{progn

(setq a_max (+ 0.3 (* 0.11 (expt r 1.4))))
(setq min_doc 0.3)

(setg tool (cons {(list a max min_doc) tool))}
(setq tool (cons 0 tool)))

{setq finish (cons tool finish)})

(setq finish finish)))

(setq finish finish))

146
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; REBRMING

(if (and , ‘

{(or (= feat "THROUGH") (= feat "FLAT_EUTTOM")
(= feat "DRILL MARK"))

(< (/ 1 d) 15)
(>a 7
(<= d 186)
{(>= toll 0)
(>= tol2 0.01)
{(>= tol3 0)
(or {and (>= r 0.4)
(<= x 1.575))))
{(progn
(setq tool (ream d len 1 x hbn))
(if (/= tool nil)
{progn

(if (/= tf "core"™)
{(pxogn
(setq a max (* (+ 0.01 (* 0.175 r)) (expt (/ 200 hbn)

0.4})))

(setq min doc 0.02)
(setq tool (cons (list a max min_doc) tool}))
(setq tool (cons Q tool)))
(setqg finish (cons tocl finish)))
(setq finish f£inish)))

(setq finish finish))

y: END}OF FINISHING PROCESS FOR HOLE MAKING

;7 ROUGHING PROCESS FOR HOLE MAKING
(defun rough hole (n_goal a max min doc / amin tool len r 1 d
) feat)
(setq feat (get ent2 2 n_goal))
(setg 1 (get_ent2 42 n_goal))
(setq d (get_ent2 41 n_goal))
(setq r (get_ent2 151 n_goal))
(if (= r "") (setqg r 12.5) (setqg r (atof r)))
{cond
((or (= feat "DRILL MARK") (= feat "FLAT _BUTTOM") )
(setg len (+ 3 1 (/.d 3))))
((= feat "THROUGH") (setq len (+ 1 6 (/ d 3}))}))
; variable finish is list of possible finish process
(setqg rough '())

;7 TWIST DRILL

(setqg amin (cal_amin_twist d 1 min _doc))

(if (and
(oxr (= feat "THROUGH")} (= feat “DRILL_MARK“))
(< (/ 1 d) 10)
(> d 10.5)
(<= d 38)
(> a_max amin))
(progn
(setg d_max (fix (- d (* 2 amin))))
(setq tool (t_ drill d max len 1 x hbn))
(1f (/= tool nll)
{progn
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{setq rough (cons tool rough)))
{setq rough rough))) /
(setq rough rough))

; INSERT DRILL
(setq amin (cal_amin insert d 1 min_doc))
(if {and
(or (= feat "THROUGH") (= feat "FLAT BUTTOM") (= feat
"DRILL_MARK"))
(< (/ 1 d) 3.5)
(> d 17.5)
(<= d 100)
(> a_max amin})
(progn
(setq d_max (fix (- d (* 2 amin))))
(setq tool (i_drill d max len 1 r hbn)}
(if (/= tool nil)
(progn
(setq rough (cons tool rough)))
(setq rough rough)))
{setq rough rough))

; SOLID CARBIDE DRILL

(setq amin (cal amin solid d 1 min doc))

(if (and

E (or (= feat "THROUGH") (= feat "DRILL_ﬂARK"))
(< (/1d) 2)
(>= d 5)
(<= d 20)
(> a_max amin))
(progn
(setq d_ max (fix (- d (* 2 amin))))
(setqg tool (sc drill d max len 1 xr hbn))
(if (/= tool nil)

{progn

(setq rough (cons tool rough}))

(setqg rough rough)))

(setg rough rough))

; CORE DRILL

(setq amin (cal amin_core d 1 min_doc))

(if (and : ‘
(or (= feat "THROUGH") (= feat "FLAT_BUTTOM“)

(= feat "DRILL MARK"))
(< (/1 d) 10)
(>=d 7.8)
(<= d 31)
(> a_max amin))
(progn
(setq d_max (fix (- d (* 2 amin))))
- (setqg tool (c_drill d max len 1 r hbn))

(if (/= tool nil)
(progn
(setq rough (cons tool rough)))
{setq rough rough)))
{setq rough rough))
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; Calculating amin for twist drill

Rough boring
{setq amin (cal_amin_rbore d 1 min doc))

(if (and

{or (= feat "THROUGH")
(= feat "DRILL_MARK"))

(< (/ 1d) 10)
(>= d 3)

(<= d 266)
(> a_max amin))

(pro

gn

(= feat "FLAT BUTTOM")

(setg d max (- d (* 2 amin)))

(setqg tool (r_bore d max len 1 r hbn))

(1f (/= toeol nil)

{pro

gn

{setq rough (cons tool rough)))

{setq rough rough)))

(setq rough rough))
}7 END OF ROUGH KB HOLE
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(defun cal_amin twist (dia length min doc / il i2 i3 i4 i5 i6 iil

(setq il
(setq i2
(cond((<
((<
((<
((<
((>
}

(setq iil (+ 0.05 (* 0.0005 (expt (/ length dia) 3. 0))))

(setqg iiz
(setqg ii3
(setqg iid
(setq iib

(setq i4 (expt (+ (expt iil 2.0)

2.0)
{cond ( (<
((<
((<
((<
((>
)
(cond ( (<
((<
((<
({<
((>

)
(setqg i5 (expt (+ (expt ii6 2.0)

142 ii3 1i4 ii5 ii6 iiT7)
(+ 0.05 (* 0. 015 (expt dia 0.7))))

(* 4 12.5 (expt 10.0 -3)))
(setg i3 0.04))
10.0)} (setg i3 0.05))
(setq i3 0.086))
30.0) (setg i3 0.08))
30.0) (setq i3 0.10))

dia
dia
dia
dia
dia

6.0)

18.0)

0.1)

(+ 0.08 (* 0.0006 (expt (/ length dia)} 2.0))))

(* 0.025 (expt dia 0.3)))
(* 0.05 (expt dia 0.3)))

(expt ii4 2.0)

dia
dia
dia
dia
dia

dia
dia
dia
dia
dia

6.0)

10.0)
18.0)
30.0)
30.0)

6.0)
10.0)
18.0)
30.0)
30.0)

(setq i6 min_doc)
(+ i1 i2 i3 i4 i5 ise)

(setg
{setq
(setqg
{setqg
{setqg

(setq
(setg
{setq
(setqg
(setqg

1i6
iieé
iié
iié
iié

ii7
ii7
ii7
ii7
ii7

0.18))
0.20))
0.22))
0.24))
0.28))

0.0024))
0.001))
0.001))
¢.001))
0.000))

(expt 1i2 2.0)
{expt ii5 2.0)) 0.5))

{expt ii3

(expt ii7 2.0)) 0.5))
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(defun cal_amin solid (dia length min doc / il i2 i3 14 i5 i6 iii

ii2 1i3 iid4 ii5 iié ii7)

(setq il 0.05)

(setq i2 (* 4 12.5 (expt 10 -3)))

{setqg i3 0.07)

(setqg 1il 0.02)

(setq ii2 0.04)

(setq ii3 0.05)

(setq 1i4 0.03)

(setq ii5 0.06)

(setq i4 (expt (+ (expt iil 2) (expt ii2 2) (expt ii3 2)

(expt ii4 2) (expt iiS 2)) 0.5))
(setg ii6 0.05)
(setqg 1i7 0)
(setqg 15 (expt (+ (expt iié 2) (expt ii7 2)) 0.5))
(setq i6 min_doc)
{+ 11 i2 i3 i4 415 ié)
) .

; Calculating amin for insert drill

(defun cal_amin insert (dia length min doc / i1 12 43 i4 15 is6

idl 112 1i3 3i4 115 iie ii7)
(setq i1 0.3)
(setq i2 (* 4 12.5 (expt 10 -3}})
(cond ((< dia 18) (setq i3 0.06))
((< dia 30) (setq i3 0.08))
((> dia 30) (setqg i3 0.10))

{setq iil 0.03)
(setqg ii2 0.07)
{setq ii3 0.08)
(setq ii4 0.085)
(setqg ii5 0.1)

(setq 14 (expt (+ (expt iil 2) (expt ii2 2) (expt ii3 2)

(expt iid 2) (expt ii5 2)) 0.5))
{cond { (< dia 18) (setg iié 0.22))
((< dia 30) (setq ii6 0.24))
{(> dia 30) (setq ii6 0.28))
)
{setq 1i7 0)
(setq i5 (expt (+ (expt ii6 2) (expt ii7 2)) 0.5))
(setg ié min_doc)
(+ 11 12 13 i4 i5 i6)
)

; Calculation amin for core drill

(defun cal_amin_core (dia length min doc / il i2 13 i4 i5 i6 ii1

ii2z ii3 iiq iis iieé ii7)

{(setq il (+ 0.03 (* 0.012 (expt dia 0. 5))))
(setqg iz (* 4 1.575 (expt 10 -3)))
(cond { (< dia 6) (setq i3 0.025))

((< dia 10) (setqg i3 0.03))

({< dia 18) (setqg i3 0.04))

((< dia 30) (setg i3 0.05))

((> dia 30) (setg i3 0.06))
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(setqg iil 0)

(setqg ii2 0.05)

{setqg ii3 0)

(setq ii4 0)

(setqg ii5 0)

(setg i4 (expt (+ (expt iil 2) (expt ii2 2) (expt ii3 2)
(expt ii4 2) (expt ii5 2)) 0.5))

(setq ii6 0)

(cond {((< dia 6) (setq ii7 0.002}))

. ((< dia 10) (setqg ii7 0.001))

({< dia 18) (setq ii7 0.001))
((< dia 30) (setqg ii7 ©0.001))
({(> dia 30) (setg ii7 0.000))

)

(setq i5 (expt (+ (expt ii6é 2) (expt ii7 2)) 0.5))

(setg i6 min_doc)

(+ i1 i2 i3 14 i5 i6)

)

(defun cal amin rbore (dia length min doc / i1 i2 i3 i4 i5 ie6 iil
1i2 143 144 145 iie ii7)
(setqg il (* 0.003 (expt dia 0.45)))
(setq i2 (* 4 0.8 (expt 10 =3)))
(setqg i3 0.03)
{setq iil 0.01)
(setg ii2 0.01)
(setqg ii3 0.015)
(setq ii4 0.01)
(setq iiS 0.02)
{setq i4 (expt (+ (expt iil 2) (expt ii2 2) {expt ii3 2)
(expt ii4.2) (expt ii5 2)) 0.5))
(setqg ii6 0.01)
(setq ii7 0)
{setqg 15 (expt (+ (expt ii6 2) (expt ii7 2)) 0.5))
(setq i6 min_doc)
(+ i1 i2 i3 i4 i5 ie)
)

(defun kb mill (goal / finish)
(setq finish '())
(setq feat (get_ent2 2 goal))
(setg width (get ent2 41 goal))
(setq depth (get ent2 151 goal))
(1Lf (= depth "") (setqg depth 3) (setq depth (atof depth)))
(setq lens (get_ent2 150 goal))
(if (= lens "") (setq lens width) (setq lens (atof lens)})
(if (= feat "FACE")
{(progn
(lf (> width lens)
(progn
(setq dia (* lens 1.2))
(setq ae lens)
(setqg len width))
{(progn
(setq dia (* width 1.2))
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(setg ae width)}
(setqg len lens)))
(princ len) (princ " depth ") (princ depth)
)} ; END OF PROGN AND IF
(Lf (or (= feat "SSFACEL") (= feat "SSFACER"))
(progn
(setq dia (* width 1.2))
(setq len lens)
(setqg ae width)
(setq depth (get_ent2 42 goal)}
(princ len) (princ " depth ") (princ depth)
1) ; END OF PROGN AND IF

; CHBMFER
(Lf (= feat "CHAMFER"™)
(progn
(setq tool (chamfer (get entZ 41 goal) (atof (get_ent2
"+, 154 goal)) (get_entZ 42 goal) 12.5 hbn))
{if (/= tool nil)
(progn
{setq tool (cons 0 tool))
(setq finish (cons tool finish))})
(setq finish finish}))
{setq finish finish))

COROMILL 245 FOR FACE MILLING
{(if (and (= feat "FACE")
: (<= dia 250)

(»>= dia 32))
{progn
(princ depth) (getstring)
{setg tool {(coro245 dia len hbn depth cmc ae))

(if (/= tool nil)
(progn

;DECISION ON INTERMEDIATE PROCESS
(setqg tool (cons 0 tool))
(setg finish (cons tool f£inish)))
(setq finish finish)))
(setqg finish finish))

bt

L 1)

; coromill 290 for square shoulder face milling and face milling
(1f (and (or (= feat "SSFACEL") (= feat "SSFACER"))
(<= dia 250)
(>= dia 40))
{progn
(setqg depth (get_ent2 42 goal))
{setq tool (coro290 dia len hbn depth cmc ae))
(1f (/= tool nil)
(progn
H DECISION ON INTERMEDIATE PROCESS
{setq tool (cons 0 tool))
{setq finish (cons tool finish)))
{setq finish finish)))
{(setq finish finish))
}; END OF FUNCTION
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1.

2.

Boring
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("C4_39137A 08" 10.0 14.0 24 50.0)

("C4_ 39137A 11" 11.0 17.0 33.0 592.0)

{"C4_ 39137A 14" 14.0 20.0 40.0 65.0)

{("C4_ 39137A 17" 17.0 23.0 40.0 65.0)

{"C4_ 39137A 20™ 20.0 26.0 40.0 65.0)

('CS 39138A 024086A" 25.0 38.5 64.0 90.0)
("C4_39138A;033106A" 34.5 53.5 80.0 110.0)
("C5_39138A 046140A" 49.5 74.5 115.0 145.0)

{“CG 39138A 065060A" 70.5 103.5 200.0 €5)

("C3_ 39139A 024209A" 25.0 53.5 150.0 213.0)
("CS 39139A 033326A™ 25.0 53.5 207.0 329.0)
("C5_39139A . 046336A" 49.5 74.5 297.0 341.0)
("CG_39139A;065407A" 70.5 103.5 200.0 412.0)
("C6_39138A_096045A" 99.5 266.5 189.0 115.0)
("C8_39138A DI96045A" 99.5 266.5 240.0 115.0)

Core Drill

("CDO0780"
{"CDOBOO™
("CDO0870"
(*CDO880"
(CDO90O"
("CD0940"
{("CD0970"
("CD09BO"
("cDp1000"
(*cD1010"
("CD1030"
("CD1050"
("CD1075"
("cD1100"
("cD1175"
(*cD1200"
("cp1220"
{"CD1275"
("cD1300"
("CD1375"
("CD1400"
{"CD1475"
("CD1500"
("CD1575"
("CD1600"
("CD1675"
{"cD1700"
("CD1775"
{"cD1800"
("cD1870"
("cD1500"
("CD1970"
(*CD2000"
("CD2070"
(“CD2160"
("CD2170"
("CD2200"
("cD2270"
("CD2300"
{("CD2370"
("CD2400"

("cp2470"

("cp2500"

181)

7.8.100 5.6

8.0 100 5.6 181)
8.7 107 6.3 188)
8.8 107 6.3 188)
9.0 107 6.3 188)
9.4 107 6.3 188)
9.7 116 7.0 197)
9.8 116 7.0 197)
10.0 116 7.0 197)

10.1 116 7.0 197)
10.3 116 7.0 197)
10.5 116 7.0 197)
10.75 125 7.7 206)
11.0 125 7.7 206)
11.75 134 8.4 215)
12.0 134 8.4 215)
12.2 134 8.4 215)
12.75 134 9.1 215)
13.0 134 9.1 215)
13.75 142 9.8 223)
14.0 142 9.8 223)
14.75 147 10.5 245)
15.0 147 10.5 245)
15.75 153 11.2 251)
16.0 153 11.2 251)
16.75 159 11.9 257)
17.0 159 11.9 257)
17.75 165 12.6 263)
18.0 165 12.6 263)
18.7 171 13.3 269)
19.0 171 13.3 269)
19.7 177 14.0 275)
20.0 177 14.0 275)
20.7 184 14.6 282)
21.0 184 14.6 282)
21.7 191 15.3 289)
22,0 191 15.3 289)
22,7 198 16.0 296)
23.0 198 16.0 296)
23.7 206 17.3 327)
24.0 206 17.3 327)
24.7 206 17.3 327)
25.0 206 17.3 327)-



3,

4,

5.

("cD2570" 25.7 214 18.0
{"CD2600™ 26.0 214 18.0
("CD2670" 26.7 222 19.3
{("cb2700" 27.0 222 19.3
("cD2770" 27,7 222 19.3
("CD2800" 28.0 222 19.3
{"CD2870" 28.7 230 20.0
{"CD2900" 29.0 230 20.0
{"CD2970" 29.7 230 20.0
{"CD3000" 30.0 230 20.0
{("CD3060" 30.6 239 21.0
("CcD3100" 31.0 239 21.0

Ingert Drill

("1D1l6Q0™ 16.0 19.0 50

("ID1900" 19.0 22.0 60

("1D2200" 22.0 24.0 €0

("ID2400" 24.0 27.0 75

{"ID2700" 27.0 30.0 B85

("ID3000" 30.0 34.0 100
("ID3400" 34.0 39.0 100
{"ID3500" 35.0 42.0 120
{"ID4200" 42.0 45.0 135
{"ID4500" 45.0 48.0 135
("ID4B00™ 48.0 53.0 135
{"ID5300" 53.0 55.0 150
{("ID5500™ 55.0 60.0 165
{"ID6000™ 60.0 66.0 165
{"ID6600™ 66.0 69.0 165
("ID6900" 65.0 73.0 190
("ID7300" 73.0 79.0 190
("ID7900" 79.0 82.0 190

Boring

("C3_39168A 1 021068A"
{"C3_ 39168A 2 026084R"
("CS 39168A 3 032034A"
{"C4d_ 3916&A 4 040041A"
{"CS_ 39168A S_ —050044A"
{"C5__ 39168A 6_ _063045a"
("CG 39168A 6 063045A"
("C5_ 3916&A 6_ _063045A"
(“CG 39168A 6 063045A"
("ca_ 39168A 7 _0BOD6OB”
("ca_ 39168A 8 1100808B"

Reamer

("RO70™ 7.0 31 150)
("RO75"™ 7.5 31 150)
{"RO80" 8.0 33 156)
{"ROG5" 8.5 33 156)
("R0O90™ 9.0 36 162)
{"ROS5" 9.5 36 162)
("RLOO"™ 10.0 38 1é&8)
{"R105" 10.5 38 168)
{"R110" 11.0 41 175)
{("R11i5" 11.5 41 175)

("R120"™ 12.0 44 182)
{"R125" 12.5 44 182}
{"R130" 13.0 44 182)
("R135" 13.5 47 188)
("R140" 14.0 47 189)

3395)
335)
343)
343)
343)
343)
351)
351)
351)
351)
360)
360)

123)
143}
143}
158)
168)
183)
183)
203)
218)
218)
218)
233)
248}
248)
248)
273)
273)
213)

18.0
30.0
37.0
46.0
55.0
69.0
69.0
83.0
83.0
99.0

32.0
38.0
47.0
56.0
70.0
84.0
84.0

101.0 200.0 86.0)
101.0 252.0 86.0)
150,0 320.0 100.0)
148.0 270.0 320.0 125.0)

128 81)

128.0
128.0
160.0
200.0
200.0
252.0

57.0)
50.0)
65.0)
70.0)
75.0)
75.0)
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("R145" 14.5 50 204)
{"R150" 15.0 50 204)
{"R155" 15.5 52 210}
(“R160™ 16.0 52 210)

("scCpo3oo”
{"sCDo3z20"
("SCDO330"
{"sSCD0O350"
("scpo37o”

(*sSCD0380"

("SCD0400"
("SCD0420"
("SCDO450"
("SCDO465"
{"SCD0480"
("SCD0S00"
{"SCD0510"
("SCD0520"
(*SCDO550™
("SCDO555"
("SCD0580"
{("sCD0600O"™
("sCbo&30"
("SCDO650"
("SCDO660"
{("SCDO6BO"
("SCD0700"
("SCDO740"
("SCDo750"
("SCDOT780"
("SCDOBOO
("SCD0B40"
("SCDO850"
(*SCDO900"
© ("SCD0930"
(*SCD0950"
("SCD0980™
("SCD100Q"
("5CD1020"
("SCD1050"
("SCD1100"
{"SCD1120"
("SCD1150"
(*SCD1180"
("SCDL200"
("SCD1250"
("sCD1300"
("ScD1310"
("SCDL350"
("SCD1380"
(*SCDH1400"
("SCD1420"
("SCD1450"
("SCD1500"
("SCD1510"
("SCD1850"
("SCD1580"
("SCD1600"
("SCDL650"

6. Solid Carbide Drill
23 66)

23
23
23

wNo

« = & »

29

5 29
35
K11
335
35
35

5 35
35
35
43
43
43
43
43
43
43
43
43
49
49
49
49
49
49

.0 48

.2 56

.5 56

11.0 56

11.2 56

11.5 56

11.8 56

12.0 56

12.5 60

13.0 60

13.1 60

13.5 €0

12.8 60

14.0 60

14.2 63

14.5 63

15.0 63

15.1 63

15.5 63

15.8 63

16.0 63

16.5 71

AR U b e b WWWWwWwWw

R T R « 3 s = .

DO WOUDODURODDAUVNWODEUMINEODODAUMNO @I

H W0 W ooo -~ ~Fn

QO 0O-

€6)
66)
66)

23 66)
29 74)

74)

29 74)
29 74)

74)
82)
82)
82)
82)
82)

82)
82)
82)
91)
91)
81}
91)
921)
91)
91}
91)
91)
i103)
103)
103)
103)
103)
103)

103)

118)

118)

118}

118)

118}

118)

118)

124)

124)

124)

124)

124)

124)

133)

133)

133)

133)

133)

133)

133)

143)
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(*SCD1690" 16.95 71 143)
("SCD1700" 17.0 71 143)
{("scp1750" 17.5 71 143)
("SCcD1770" 17.7 71 143)
("scD1800" 18.0 71 143)
("scD1es0™ 18.5 77 153)
{"scple7s5™ 18.75 77 153)
("scDlego™ 18.9 77 153)
{"sSCD1%00" 19.0 77 153)
(*SCD1950" 19.5 77 153)
{"scp200C" 20.0 77 153)

7. Twist Drill

("TD1050" 10.5 87 16B)
("TD106Q™ 10.6 87 168)
{"TD1100" 11.0 94 175)
("TD1110™ 11.1 94 175)
{"TD1150" 11.5 %4 175)
("TD1160" 11.6 94 175}
("“TD1170" 11.7 94 175)
{"TD1175" 11.75 94 175)
{"TD1180" 11.8 94 175)
{"TP1190" 11.9 101 182)
("TD1191"™ 11.91 101 182)
("TD1200" 12.0 101 182)
{"TD1250" 12.5 101 182)
{"TD1300"™ 13.0 101 182)
("TDL340" 13.4 108 183)
("TDL349" 13.4% 106 18%5)
{“TD1380" 13.8 108 189)
(*TD139%0" 13.9 108 189)
{*TD1400" 14.0 108 188%)
("TD1410" 14.1 114 212)
("TD1420" 14.2 114 212)
("TD1460™ 14.6 114 212)
{"rpl508" 15.08 120 218)
("TD155Q" 15.5 120 218}
("TDl560" 15.6 120 218)
("TDLe0O"™ 1€6.0 120 218)
("TD1610" 16.1 125 223)
(“TD1650" 16.5 125 223)
("Tpl68o" 16.8 125 223)
({"TD1690™ 16.9 125 223)
("TD1730" 17.3 130 228)
("TD1740" 17.4 130 228)
{"TD1746" 17.46 130 228)
("TD1760" 17.8 130 228)
{("TP1790" 17.9 130 228)
("TDLBOO" 18.0 130 228)
{"TD1830" 18.3 135 233)
("TD1840" 18.4 135 233)
{"TD1850" 1B.5 135 233)
("TD1lB6O" 18.6 135 233)
{"TD1900" 19.0 135 233)
("TD1905" 198.05 140 238)
("TD1910™ 15.1 140 238) -
("TD1950" 19.5 14Q 238)
("TD1960" 19.6 140 238)
("ID1ST0™ 19.7 140 238)
("TD1875" 19.75 140 238)
{“TD2000" 20.0 140 238)



("TD2010"
(“TD2020"
("PD2025"
("TD2020"
("TD2060"
{("TD2064"™
("TD2070"
("TD2120"
("TD2130"
("rD2140"
{"TD2190"
("TD2200"
("TD2210"
("TD2260"
("TD2270"
("TD2280"
{"TD2330"
{"TD2340"
("TD2350"
("TD2400"
("TD2410"
{"TD2460"
("TD2470"
{"TD2520"
("TD2530"
("TD2560"
(*TD2590"
("TD2640"
("TD2650"
("TD2775"
("TD2800"
("TD2975"
(~TD3000"
{"TD3025"
("TD3175"
("TD3200"
{"TD3250"
("TD3500"
("TD3550"
("TD3600"
("TD3650"
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20.1 145 243)
20.2 145 243)
20.25 145 243)
20.2 145 243)
20.6 145 243)
20.64 145 243)
20.7 145 243)
21.2 145 243)
21.3 150 248)
21.4 150 248)
21.9 150 248)
22.0 150 248)
22.1 150 248)
22.6 155 253)
22.7 155 253)
22.8 155 253)
23.3 155 276)
23.4 155 276)
23.5 155 276)
24.0 160 281)
24.1 160 281)
24.6 160 281)
24.7 160 281)
25.2 165 286)
25.3 165 286)
25.8 165 286)
25.9 165 286)
26.4 165 286)
26.5 165 286) ‘ ~
27.75 170 291}
28.0 170 291)
29.75 175 296)
30.0 175 296)
30.25 180 301)
31.75 185 306)
32.0 185 334)
32.5 185 334)
35.0 190 339)
35.5 190 339)
36.0 195 344)
36.5 195 344)
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Tunndentiiantzuaunimansninnasinnnifayearuguntozeinszuounas
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IF (The feature is a through hole), (diameter < 38 mm.), {fength / diameter < 10),
(3.126 pum< surface finish < 12.6 ppm), (Roundness > 0.1 mm.} THEN (Select twist
drill process) and (Initia! process = nohe) '

1 fieanreepzenisdusguidnanliinu 38 s,

rrfuauFaudoagesuin 3.125 - 12.5 Wuirrams
nammudnsiemnsfudgudnaraisunds 10

AAI AN IMNASNNGD 0.1 304,

#atfu Hinensdnu (Twist Drin) Tumsekrg uazbiduihudiesdinrauounisiauiy
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IF (The feature is a through hole or flat buttom hoie}, ( 16 mm. < diameter < 82 mm.),
(length / diameter < 3.5), (3.125 um< surface finish < 12.5 um), (Roundness > 0.05
mm.) THEN (Select insert drill process) and (Initial process = none)

d dresnra¥rapneg viteghitfudm

noadud nuguinaruin 16 - 82 un,

reAuANFEURIeYTIwdN 3.125 - 12.5 Wulanums
nasaransennafutingudnawionndi 3.5

AATITIEAANANNINNGY 0.06 38,

Aadu W insert Orill tunase¥rag warbiddhuiesiinszuaunisriouwtia

IF (The featuré is a through hole },{ 3 mm.<diameter<20mm.),{fength / diameter < 2),
(2.25 pm< surface finish < 12.5 um), (Roundness > 0.04 mm.) THEN (Select solid
carbide drill process) and (Initial process = none)

¢ Feanrakrmzg wiegi bidmnismanaiug

nimdulniguengaassudng 3 - 20 uy,

sAFRLRIegroving 2.25 - 12.5 Bilasums
nnsenusnsennaiuduguinataioond, 2

n"nm';mﬁmm'lunaumnndq 0.04 un.

i W Solid Carbide Dritt Tumsstrey uszbidnihudesiinszuaunmsunh

 IF (The feature is a through hole or flat buttom hole),( 7 mm.<diameter<10mm.),
(length / diameter < 10),(1.575um< surface finish < 6.25 um),

(Roundness>0.05 mm.) THEN (Select core drill process) (cal. a,_)

t dasmeaFragnzg viegiitfudey

meduiugunewrzMIN 7- 10 4.

rzfumuFuufiongrzudn 1.575 - 6.25 lasiuer
nnaaudnsieraduigudnatalenndn 10

AP TIRLIAI N ALNNANGY 0.05 3L,

fafu Fesimnsitugrewuaz ¥ Core Dril Tumza¥ag
AUTUAYAURNN1IMELUGIMTEs Core Dril
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IF (The feature is a through hole or fiat buttom hole),( 10 mm.<diameter<266.5mm.),
(length / diameter < 10), (0.8 wm< surface finish < 12.5 um),

(Roundness > 0.01 mm.) THEN (Select fine boring process) (cal. a,,,)

¢ daanrskagnzg vilegiilfudey

rsduhuguinawssudn 10 - 266.5 1u.

refuariFaudiaegsudne 0.8 - 12.5 bularuins
mnanudndenuimdurduguinateiotndt 10

AAIMITENATINN AN 0.01 u.

padu Aevinniswituugdauues Fine Boring Tunasa¥ag

AnauAmRnnineugIgaed Fine Boring

IF (The feature is a through hole or flat buftom hotei.( 7 mm.<diameter<16mm.),
(tength / diameter < 15), (0.4 pm< surface finish < 1.575 um),

(Roundness > 0.01 mm.) THEN (Select Reamer process) (cal. a,,,)

th Fiaamrakagneg viiaghiifuifou

ﬁﬁjnu\'udwuquﬂnmar:udw 7-16 3.

rAumwFaLRegreuing 0.4 - 1.575 lulasuims
nnanudnsemnmduuguinalennds 15

AATMITIENAYINALANNGY 0.01 3.

safu deviniswiFengieuuss W Reamer Tunratrag

AuuAIANHBnNITiaIReugigated Reamer

IF (The process is reamer) and (reamer @, > twist dril @, THEN (Initial process is
twist drilt)

1 a¥nzlne Reamer unz Amamnnrinitienugagaaes Reamer NNNdIAIRMAN
NsmAAgAYEa Twist Dril

. W & &
Aadu vinmsakragdion Twist Drit uasmadae Reamer

IF (The feature is face) THEN (Select coromill245 process) and (Diameter>1.2width )
& FesmsfimbentiFeu snfu Wisteadie Coromil245 mumiduimgudnatainn
n91 1.2 winresmndrafidesnas
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IF (The process is coromill245) and (Work piece materiat is cast iron) THEN (Select
Insert grade 3020) |

& ‘Wstasla Coromil2as uazFegiumdhuminude

sady Widiailmeile 3020

IF (The process is coromillé45) and (Work piece material is aluminium) THEN (Select
Insert grade H13A)

& Wuwatesila Coromir24s ua:f‘faq%ummﬂuﬂqﬁtﬁﬂu

sanfu Wuladaailn H13A |

IF (The feature is square shoulder face) THEN (Select coromill290 process) and
(diameter > 1.2 width)

th Fesmsimhaviirthingenn #adu Wetesile Coromil2go nadusiugud
neNINAdY 1.2 irsasnaundideanas

IF"';(T he process is coromill290) and (Work piece material is steel) THEN (Select
insert grade 4030) v

) 'l'h‘m‘s"pqﬁﬂ Coromil260 uazFamTusmithundnmiien

safu Willnilnaila 4030
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