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CHUONG TRINH AUTOLISP TAO LENH CHO AUTOCAD PE VE CAC
PUONG CONG CYCLOID VA TROCHOID

AUTOLISP PROGRAM CREATING THE COMMAND FOR AUTOCAD IN
ORDER TO GENERATE CYCLOID AND TROCHOID CURVES

Nguyén D
Truong Dai hoc Bach khoa, Dai hoc Da chng

TOM TAT

Bai bao trinh bay chwong trinh AutoLISP tao Iénh cho AutoCAD dé vé duéng cong
cycloid va trochoid. Bwdng cong cycloid va trochoid la quy dao dwoc tao ra bdi mot diém gén
v&i mét dwdng tron &@ moét khoadng cach so véi tam khi dwdng tron nay lan khong trwvot doc theo
mot dworng thdng cb dinh. Chuong trinh vé rat nhanh va chinh xac cac dwéng cong cycloid va
trochoid theo géc nghiéng bat ky cla truc X va géc quay bat ky ctia ban kinh dwéng tron lan.
Day la chwong trinh AutoLISP dung cho cac nha thiét ké Co khi, né dwoc dung dé tao ra bién
dang réng cycoid hinh thanh rang dwoc ding trong cac ddng hd co khi,v.v...

ABSTRACT

The paper present AutoLISP program creating the command for AutoCAD in order to
generate the cycloid and trochoid curves. The cycloid and trochoid curves which are defined by
the path of a point attached to a circle at a distance from the center as the circle rolls without
slipping along a fixed straight line. This program generates the cycloid and trochoid curves very
fast and hight precision acoording to any rotation angle of X-axis and rotation angle of a rolling
circle’s radius. This is a useful AutoLISP program for mechanical engineers, which is used to
create cycloidal gear profile is a form of toothed gear used in mechanical clocks, etc.

1. Pit van dé

AutoCAD 14 phan mém d6 hoa duoc ing dung rong rii trong cic nganh ky thuat
dé thiét ké cac ban vé k¥ thuat. Trong phan mém AutoCAD c6 rat nhiéu 1énh dé tao va
hiéu chinh ddi tugng,... Tuy nhién, n6 van khong co dﬁy du cac 1énh dé thoa mén nhu
ciu ctia moi ngudi dung. Chang han, nhu dé tao ra dudng cong cycloid va trochoid thi
trong AutoCAD chua c6 1énh. Puong cong cycloid va trochoid thuong dugc ing dung
dé tao bién dang ring cycloid dugc dung trong Co khi hinh thanh ring dugc dung trong
cac dong ho co khi,v.v...

Puong cong cycloid la quy dao ciia mét diém gdn cé dinh trén mét dwong tron
khi deong tron nay lan khong truot trén mot dwong thang co dinh.

Duong tron 1an goi 1a dudng tron sinh

Puong thing c¢b dinh goi 1a duong thang dinh hudng (truc OX); (hinh 1a)

Phuong trinh tham s tong quat cia dudng cycloid bat dau lan tir gdc toa do, co
dang:


http://en.wikipedia.org/wiki/Gear
http://en.wikipedia.org/wiki/Clock
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x =a(t - sint)
{y =a(1- cost)
Trong do: a: ban kinh ctuia duodng tron lan
t : tham sé goc quay cua ban kinh dudng tron lan
Puong cong trochoid la quy dao ciia mot diém gin cé dinh theo mgt dwong tron
khi dwong tron ndy lin khéng truot trén mét dwong thang cé dinh.
Phuong trinh tham s tong quét ciia duong Trochoid c6 dang:
X =at - bsint
{y =a - bcost
Trong do: a: 1a ban kinh ctia duong tron lan.
b: 12 khoang cach tir diém Mo dén tdm I ctia duong tron lan (hinh 1b).
Anh hudng hoan toan khac nhau ddi véi b<a va b>a. Khi b=a thi duong
trochoid tro thanh duong cycloid.
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a) cycloid b) trochoid
Hinh 1. Tao dwong cong cycloid va trochoid

Pé tao ra dudng cong cycloid va trochoid, nguoi ta thuong vé thu cong duoc trinh
bay trong cac gido trinh V& k¥ thuat; cach v& nay phic tap va mat nhiéu thoi gian. Va
lai, dé tao ra duong cong cycloid va trochoid tmg véi mot goc quay t bat ky ciia ban kinh
duong tron lan cling nhu goc nghiéng bat ky cta truc X thi viée thuc hién cang phc tap
hon nhiéu.

Dé khic phuc diéu nay, tirc tao ra duong cong cycloid va trochoid mot cach tu
dong, nhanh va chinh xac theo duong tron ldn xac dinh ing voi mot goc quay t bat ky
ctia ban kinh dudng tron lan ciing nhu goc nghiéng bat ky cta truc X. Dwa viao ngon
ngit 1ap trinh AutoLISP (Visul LISP) tac gia viét chuong trinh tao 1énh v& dudng cong
cycloid va trochoid st dung trong AutoCAD. D6 1a ndi dung nghién ctru cia bai bao nay.
2. N¢i dung chuwong trinh

Sau day la toan by ndi dung cta chuong trinh AutoLISP tao Iénh v& duong
cong cycloid va trochoid c6 ban kinh va goc quay tuy y dugc st dung trong AutoCAD.
(defun C:CYTROID ()

(princ
"\nDAY LA CHUONG TRINH VE DUONG CONG CYCLOID VA TROCHOID"
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)

(setq echo (getvar "cmdecho™))
(setvar "cmdecho” 0)
(setvar "osmode™ 4287)

(setg Osm  (getvar "osmode")

Ort (getvar "orthomode™)
)
(setq org (getpoint "\nNhap goc cua he truc toa do: ")
)
(command "UCS" "N" org)
(setq an (getdist "\nNhap goc quay cua he truc toa do quanh truc Z <0>: "
)
(command "UCS" "Z" an)
(setg a (getdist "\nNhap ban kinh duong tron lan: ")
)
(setq P1 (polar'(00) (/ pi 2) a)
)
(initget 1)

(setq ang (getint "\nNhap goc quay cua ban kinh duong tron lan: ")
)
(setq goc 0.0)
(setvar "orthomode" 0)
(command "undo” "be")
(command "Viewres" """ 5000)
(command "color" 1)
(setvar "osmode™" 0)
(defun dtr (x) (* x (/ pi 180)))
(defun CYCLO ()

(command "spline")

(repeat Ang
(setg X (*a
(- (/ (* pi goc) 180)
(sin (dtr goc))
)
)
)
(setg Y (*a
(-1
(cos (dtr goc))

)
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)
)
(setq goc (+ goc 1))
(setq Toado (list X Y))
(command Toado)

)
(setg X (*a
(- (/ (* pi goc) 180)
(sin (dtr goc))
)
)
)
(setg Y (*a
(-1
(cos (dtr goc))
)
)
)

(setq Toado (list X Y))
(command Toado)
(command ™" " )
(Command "Circle" P1 a)
(command "line" '(0 0) P1 ™)
);Két thic defunl
(defun TROCHO ()
(setq b (getdist
"\nNhap khoang cach diem bat dau tao duong trochoid toi tam duong tron lan: ")
P2 (polar P1 (- (* 0.5 pi)) b)

)
(command "spline")
(repeat Ang
(setg X (- (*a
(/ (* pi goc) 180)
)
(*b
(sin (dtr goc)
)

(setg Y (-a
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(*b
(cos (dtr goc) )
)
)
)
(setq goc (+ goc 1))
(setq Toado (list X Y))
(command Toado)
)
(setg X (- (*a
(/ (* pi goc) 180)
)
(*b
(sin (dtr goc))
)
)
)
(setgq Y (-a
(*b
(cos (dtr goc))

)

)
)

(setq Toado (list X Y))
(command Toado)
(command ™" " )
(Command "Circle" P1 a)
(command "line" P1 P2 ™"
);Két thac defun2
(initget 1 "Cycloid Trochoid eXit")
(Setq CT (getkword "\nNhap mot tuy chon [Cycloid/Trochoid/eXit]: ")
)
(Cond
((="Cycloid" CT) (CYCLO))
((="Trochoid" CT) (TROCHO))
((="eXit" CT)
(princ "\nThoat chuong trinh")
)
)

(command "Regen™)
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(command "Zoom" "all")

(command "ucs" ")

(command "undo" "e")

(setvar "osmode™ osm)

(setvar "orthomode" ort)

(setvar "cmdecho" echo)

(princ)
); Két thiic chuong trinh

3. T4i va chay chwong trinh

Sau khi viét xong chwong trinh phai luu lai voi tén file nao d6 vi du DUONG

CYTROID, c¢6 phan mé rong .lisp nam trong thu muc SUPPORT ciia AutoCAD.

Trinh tu tai va chay chuong trinh nhu sau:

Goi lénh: Tools » Load Text in Editor tir danh muc ciia VLISP (hodc nhan t& hop
phim Ctrl+Alt+E hodc nhip biéu tuong ) s& xuat hién cira s6 méi Vsual LISP
console.

Kich hoat ctra s6 d6 hoa AutoCAD

Tai file chuong trinh AutoLISP ra ban v€ hién hanh, goi: Tools> AutoLISP>Load
Application... (hoic nhap 1énh Appload) sé hién thi hop thoai Load/Unload
Application, chon file DUONG CYTRO, nhip nut Load rdi nhiap nut Close dong
hdp thoai.

Goi Iénh CYTROID vé& duong cycloid va trochoid

Command: CYTROID 4
DAY LA CHUONG TRINH VE DUONG CONG CYCLOID VA TROCHOID

Nhap ban kinh duong tron lan:

Nhap goc cua he truc toa do:

Nhap goc quay cua he truc toa do quanh truc Z <0>: Gia tri nay chinh la goc
nghiéng ctia truc X, ¢6 thé s6 duong hoic am;

Nhap goc quay cua ban kinh duong tron lan: Gia tri goc quay cua ban kinh phai 1a
s6 duong va hop véi ban kinh duong tron lan di qua diém bat dau vg;

Nhap mot tuy chon [Cycloid/Trochoid/eXit]:  (*)

Cac tuy chon:

+
+

+

Néu tai dong (*), nhap C . thi chuong trinh v& dudng cong cycloid

Neu tai dong (*), nhép T  thi chuong trinh v& duong cong trochoid va luc nay
xuét hién dong nhic sau:

- Nhap khoang cach diem bat dau tao duong trochoid toi tam duong tron lan:
Néu tai dong (*), nhap X  thi thoat chuwong trinh.

(Hinh 2a) - biéu dién cac dudng cong cycloid va (hinh 2b,c) - biéu dién cac

duong cong trochoid. CAc goc nghiéng cua truc X 1a 0°, 15° va -15° ; géc quay két thic
cta ban kinh vong tron lan 1a 1080°.
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Hinh 2. Vé duong cong cycloid va trochoid vdi cdac géc nghiéng ciua truc X khac nhau
4. Két luan

Két qua cta chuong trinh AutoLISP trén day 1a tao ra 1énh CYTROID cho
AutoCAD tu dong v& rat nhanh va chinh xéac cac duong cong cycloid va trochoid theo cac
goc nghiéng bat ky ciia truc X va goc quay t bat ky cta ban kinh duong tron lan. Puong
cong cycloid va trochoid dugc tao ra trén day la dudng cong spline ding dé tao profin
rang cycloid dugc dung dé tao ra bién dang rang cycoid hinh thanh ring thuong duoc
dung trong cac dong hd co khi va nhiéu tmg dung khac.

Chuong trinh AutoLISP trén day tao 1énh v& duong cong cycloid va trochoid cO
cac dong nhic 1énh bang chir tiéng Viét khong dau, rat don gian nén dé dang st dung.
Céc doc gia co thé chép chuong trinh nay vao thu myc support ctia phan mém AutoCAD
10i luu thanh file ¢6 phan mé rong .LISP sau d6 tai ra ban v& hién hanh rdi goi 1énh
CYTROID dé st dung.
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