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CHUONG TRINH AUTOLISP TAO PUONG CONG THAN KHAI
PUONG TRON TICH HQP VAO AUTOCAD

THE AUTOLISP PROGRAMME FOR CREATING THE
INVOLUTE CURVE OF INTEGRATED CIRCLE IN AUTOCAD

Nguyén Dé i
Truong Dai hoc Bach khoa, Dai hoc Da Nang

TOM TAT

Bai bao trinh bay chwong trinh AutoLISP tao dwdng cong than khai cia dwdng tron - 1a
quy tich cla cac diém dwoc tao ra bdi diém cudi trén dwong thdng khi dwdng thadng nay lan
khéng truot quanh mét dwong tron ¢ dinh. Chwong trinh tao rat nhanh, chinh xac va téng quat
dwdng cong than khai ctia dwéng tron theo huwéng nguoc hodc cung chiéu kim dong hd & goc
nghiéng bat ky cta truc X ciling nhw géc quay kit ky cGa ban kinh dwong tron co s&. Day 1a
chwong trinh AutoLISP dung cho céc nha thiét ké Co khi, né dwoc dung rong réi trong viéc thiét
ké bién dang rang than khai va bién dang vé voi phun trong tuabin ctia cac may bom, ...

ABSTRACT

The paper presents an AutoLISP program that creates the Involute Curve of the circle
that comprises a focus of points traced out by the end point on a line as it rolls without slipping
on a fixed circle. This programme generates fast, exactly and generally the Involute Curve of a
circle in the clockwise or counterclockwise direction at any rotation angle of an X-axis and a
fixed circle’s radius. This is a useful AutoLISP programme for mechanical engineers and widely
used for designing involute profile gears and for casing the profiles of pumps and blowers, etc.

1. Pt vin dé

Phian mém AutoCAD c6 rit nhiéu 1énh dé tao va hiéu chinh d6i tuwong,... Tuy
nhién né van khong c6 du cac 1énh ciing nhu cic chuong trinh dé théa man nhu cau cua
moi ngudi dung. Chang han dé tao ra duong cong than khai ctia dudng tron hd tro trong
thiét ké bién dang ring ctia banh ring trong co khi thi trong AutoCAD Van chua c6 1énh.

Puwong cong than khai ciia dwong tron la quy tich ciia cdc diém dwoe tao ra béi
mét diém trén dwong thang khi dwong thang nay lin khéng truot trén mot dwong tron
co dinh

Puong tron ¢b dinh goi 1a duong tron co s

Puong thang lan goi 1a dudng sinh.

Gia str duong thing d lin khong trupt trén dudng tron ban kinh R ¢6 tim trung
g6c hé truc toa do, bit dau lan tir Mo; (hinh 1) va lan dupc mot cung M oMc (doan nét
dut) chan goc ¢ tam t twong tng véi doan McM ed; ldc ndy quy dao cia diém M vach
1én doan dudng cong than khai MgM. D& dang thiét 1ap duoc hé phuong trinh tham s
cua duong than khai duong tron la:
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{x =0A+AB - {x = R(cost + t.sint)

y=0D -CD y =R(sint - t.cost)
Trong do:
R Ban kinh ctua duong tron co so
t Goc quay aia ban kinh duong tron co s6 tmg véi vi tri duong thang lan
tiép xtc voi duong tron co so.
Mc Tiép diém cua dudng thing d véi duong tron co sé

Ta ding da biét rang dudng than khai cua duong tron 13 giao tuyén cuia mat ké
x0an &¢ tru than khai hodc mat ké xoan ¢ non than khai véi mat phang vudng goc voi
truc ctia mat xodan dc d6. Puong than khai cua dudng tron thudng dugc ing dung dé tao
bién dang rang cua cac banh rang than khai (hinh 2) thuong dugc dung rong rai trong
thiét ké co khi, hodc tao bién dang vo voi phun trong tuabin cua cic may bom

Rsint

Rcost Rt.sint

Hinh 1. Hinh thanh duong thdn khai dwong tron Hinh 2. Cap bdnh rang tru thdin khai

Dé tao ra duong cong than khai ciia dudng tron, ngudi ta thuong vé bang
phuong phap thu cong mat nhiéu thoi gian va it chinh xac. Va lai, dé tao ra cung duong
cong than khaitmg voi goc bat dau vé cling nhu goc quay két thiic bat ky cta ban kinh
duong tron co sé thi viée thue hién cang kho va phirc tap hon nhiéu.

bé khic phuc diéu nay, tic tao ra duong cong than khai mdt cach tuy dong,
nhanh va chinh xac tng véi duong tron co sé bat ky theo mot goc quay nao do; dua vao
ngdn ngir 1ap trinh AutoLISP (Visul LISP) tac gia viét chuwong trinh biéu dién duong
cong théan khai aia duong tron tich hgp vao AutoCAD. D6 la mi dung nghién ciru ctua
bai bao nay.
2. N§i dung chwong trinh

Sau day 1a toan ® ndi dung cua chuong trinh AutoLISP biéu dién dudng cong
than khai d¢ia duong tron co s& c6 ban kinh va goc quay tuy y dugc tich hgp vao
AutoCAD.

(defun C:Thankhai ()
(princ
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"\nDAY LA CHUONG TRINH TAO DUONG THAN KHAI DUONG TRON"
)
(setg echo  (getvar "cmdecho™))
(setvar "cmdecho" 0)
(setvar "osmode™ 4287)
(setg Osm  (getvar "osmode™)
Ort (getvar "orthomode")

)

(setq Pt (getpoint "\nNhap toa do tam cua duong tron co so: ™)
R (getdist Pt "\nNhap ban kinh duong tron co so: ")

)

(command "UCS" "N" Pt)

(setg a (getint "\nNhap goc bat dau ve duong than khai <0>: "))

(command "UCS" "Z" a)

(setg Ang  (getint "\nNhap goc quay ket thuc cua ban kinh duong tron co so <360>: ')

goc 0.0
)
(if (not a) (setq a 0))
(if (not ang) (setq ang 360))
(setvar "orthomode" 0)
(command "undo" "be")
(command "Viewres" " 5000)
(command "Color" 1)
(setvar "osmode" 0)
(defun dtr (x) (* x (/ pi 180)))
(defun TKNGUOC ()
(command "Spline™)
(repeat Ang
(setg X (+ (* R (cos (dtr goc)))
(/ (* pi R goc (sin (dtr goc))) 180)
)
)
(setg Y (- (*R(sin (dtr goc)))
(/ (* pi R goc (cos (dtr goc))) 180)
)
)
(setq goc (+ goc 1))
(setq Toado (list X Y))
(command Toado)

17



TAP CHi KHOA HOC VA CONG NGHE, BAI HOC DA NANG - SO 6(35).2009

)
(setg X (+ (* R (cos (dtr goc)))
(/ (* pi R goc (sin (dtr goc))) 180)
)
)
(setg Y (- (* R (sin (dtr goc)))
(/ (* pi R goc (cos (dtr goc))) 180)
)
)

(setg Toado (list X Y))
(command Toado)
(command "™ " )
(command “color" 7)
(Command "Circle" '(0 0) R)
) ; két thic ham TKNGUOC
(defun TKCUNG 0
(command "Spline™)
(repeat Ang
(setg X (+ (* R (cos (dtr goc)))
(/ (* pi R goc (sin (dtr goc))) 180)
)
)
(setgY (- (* R (sin (dtr goc)))
(/ (* pi R goc (cos (dtr goc))) 180)
)
)
(setq goc (- goc 1))
(setq Toado (list X Y))
(command Toado)

)
(setg X (+ (* R (cos (dtr goc)))
(/ (* pi R goc (sin (dtr goc))) 180)
)
)
(setg Y (- (* R (sin (dtr goc)))

(/ (* pi R goc (cos (dtr goc))) 180)
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(setq Toado (list X Y))
(command Toado)
(command ™" " ™)
(command "color" 7)
(Command "Circle™ '(0 0) R)
); két thuc ham TKCUNG
(initget "Nguocchieu Cungchieu eXit ™)
(Setqg TK (getkword "\nNhap chieu ve [Nguocchieu/Cungchieu/eXit] <N>: ™))
(Cond
((not TK) (TKNGUOC))
((= "Nguocchieu" TK) (TKNGUOC))
((= "Cungchieu” TK) (TKCUNG))
((="eXit" TK)
(Princ /nThoat chuong trinh)
)
); Két thiic ham Cond
(command “Regen”)
(command “Zoom” “all”)
(command "ucs" ")
(command “undo” “e”)
(setvar “osmode” osm)
(setvar “orthomode” ort)
(setvar “cmdecho” echo)
); Két thuc chuong trinh
(prompt "\nGo lenh thankhai de chay chuong trinh™)

3. Tai va chay chwong trinh
Sau khi viét xong chuong trinh phai lwu lai voi tén file nao dé (vi di Involute)
¢6 phan mé rong .lisp ndm trong thu muc SUPPORT ciia AutoCAD.
Trinh ty tai file Involute va chay chuong trinh nhu sau:
1. M& phan mém AutoCAD

Goi lénh: Tools> AutoLISP>Load Application... lam Hn thi hop thoai
Load/Unload Application

3. Trong hop thoai, chon file Involute, nhap nat Load réi nat Close dé dong hop
thoai.
4. Trén dong nhic 1énh ctia AutoCAD ta goi 1énh Thankhai nhu sau:

=  Command: Thankhaid
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DAY LA CHUONG TRINH TAO DUONG THAN KHAI DUONG TRON

— Nhap toa do tam cua duong tron co so: Chon mot diém tily ¥ trén man hinh

— Nhap ban kinh duong tron co so: CO tit nhap ndt gia trj hodc nhip
chon thém mot diém trén man hinh dé xac dinh ban kinh.

— Nhap goc bat dau ve duong than khai <0>: Gia tri nay co thé s6 dwong, sé 4m
hoic sb 0.

— Nhap goc quay ket thuc cua ban kinh duong tron co so <360>: Gia tri nay phai la
s6 duong.

Nhap chieu ve [Nguocchieu/Cungchieu/eXit] <N>: (*)
Cac tuy chon:
+ Néu tai dong (*), nhap N ! hodc nhan Enter thi chuong trinh vé& duong than khai
nguoc chiéu kim dong ho
+ Néu tai dong (*), nhap C . thi chuong trinh v& duong than khai cing chiéu kim
dong hd
+ Néu tai dong (*), nhap X  thi thoat chuwong trinh.

(Hinh 3) - biéu dién cac trudng hop tao ra dudng cong than khai nguoc hoic cting
chidu kim ddng hd tmg véi cac goc bat ddu v& duong than khai 1a 0° va 180% cac goc
quay két thic cua ban kinh vong co sé bang 90° (hinh 3a), king 180 ° (hinh 3b) king
360° (hinh 3c) vabang  720° (hinh 3d).

0 0C

90° 180° 180° 360° 360°

720° 720°

d)
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Hinh 3. Tao dwong cong thin khai itng véi goc bdt dau va két thiic khdc nhau

4. Két luan

Két qua cua chuong trinh AutoLISP trén day 1a bu dién dudng cong than khai

duong tron mot cach tong quat, nhanh, chinh xac va theo huéng nguoc hodc clng chiéu
kim dong hd & vi tri goc bat dau v& va goc quay két thuc bat ky ciia ban kinh dudng tron
co s6. Puong than khai dugc tao ra trén day 1a duong cong Spline ding dé tao profile
ring cia cac banh riang than khai dugc ing dung nhiéu trong linh vuc thiét ké co khi,
hodc tao bién dang vo voi phun trong tuabin cia cac may bom,...

CA4c ban 1am cong tac thiét ké co khi c6 thé sir dung chuong trinh nay va chép

vao thu muc support caa phan mém AutoCAD rdi luu thanh file Involute c6 phin mé
rong .LISP sau d6 tai ra ban v& hi¢n hanh roi goi 1énh Thankhai dé su dung.
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