‘ ~ THELE
VE CONG BO CONG TRINH KHOA HQC VA
PANG BAI BAO KHOA HQC TREN TAP CHi CO KHI VIET NAM

1. Khi quat vé Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam la co quan béo chi thuc hién ngdn luan - 1y luan ctia Téng hoi Co khi Viét Nam, dong thoi la tleng
ndi, kénh thong tin chinh thong ctua nganh Co khi Viét Nam. Tap chi cung con la dién dan nghlen ctru khoa hoc ctia cdc nha quan
ly-khoa hoc- chuyen gia- ngh1en ctru sinh, hoc vién cao hoc, ... trén cd nué6c, do d6 da dugc Bo Khoa hoc va Cong nghé cap ISSN
2615 - 9910 (md s6 chudn quéc té doi voi xudt ban pham nhiéu ky) va Hoi dong Chikc danh Gido sw Nha nieée cong nhdn tinh diém
cong tinh khoa hoc-bai bdao khoa hoc.

Tap chi Co khi Viét Nam c6 nhiém vu tuyén truyén, pho blen chu truong chinh sach cua Dang, phap luat ctia Nha nuéce va
dinh hudéng phat trién, hoat dong cua nganh Co khi Viét Nam; cong bb cong trinh khoa hoc, két qua nghién ciru va chuyén giao cong
nghe chuyén dé khoa hoc va cong ngh¢ c6 ham lu'o'ng khoa hoc va gié tri thyc tién cao ctia nha quan ly-khoa hoc- chuyen gla giang
vién, nghién ctru sinh, hoc vién cao hoc, ... trong nganh Co khi va lién quan dén linh vuc Co khi. Ngoai ra, Tap chi ciing con [a noi
cong bo nhirng phat minh, sang ché, két qua, thanh tich, dién hinh tién tién trong hoat déng nghién ctu khoa hoc, quan ly, dao tao va
san xuat, kinh doanh linh vuc Co khi ¢ trong va ngoai nudc tdi dong dao ban doc.

2. Viée cong bd cong trinh khoa hoc/ ding bai bao khoa hoc trong nganh Co khi va lién quan dén Iinh viee Co khi trén
Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam nhén cong b cong trinh khoa hoc/ ding bai bao khoa hoc trong nganh Co khi va lién quan dén linh
vie Co khi ctia nha quan ly-khoa hoc- chuyen gia-nghién ctru ctru sinh, hoc vién cao hoc,. .. trén Tap chi Co khi Viét Nam (ban in glay)
gom: 'Co khi Ché tao may, *Co khi Quoc phong, *Co khi Giao thong, 1Co khi Nong-lam nghlep Co khi Xdy ding, °Co khi Thity san,
"Co khi Pia chat, Co khi Hoa chat, °Co khi Béio qudn ché bién nong lam thity san, °Co khi Béng co dot trong, "Co khi O 16 - May kéo,
2Co khi May thiy khi, " Co khi Cong nghé nhiét lanh, "*Co khi mdy nang liwong, >Co khi Cong nghé dét, '°Co khi Cong nghé cat may,
Co khi Co-dién tir, *Co khi K7 thudt hé théng cong nghiép, °Co khi dao tao nguon nhan huc va nghién ciru chuyén giao.

3. Thé 18 vé cong bd cong trinh khoa hoc/ diing bai bao khoa hoc trong nganh Co khi va lién quan dén linh vwe Co khi trén
Tap chi Co khi Viét Nam. Do dé, cong trinh khoa hoc/ bai bao khoa hoc khi dugc diang trén Tap chi Co khi Vi¢t Nam phai
dam bao cac yéu cau, nhu sau:

3.1. Yéu cu chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phai 1a két qua nghién ciru gbc;
bai bao tong quan hodc bai viét thong tin khoa hoc (short communications).

3.2. Ban thdo: Bai bao dang trén Tap chi Co khi Vi¢t Nam, gdm c6 cac phan:

1. Tén bai bao (bang tleng Viét va bang tleng Anh)

2. Tén tac gia, dong tac gia (kém theo ghi chii vé chtrc danh khoa hoc, hoc ham, hoc vi, tén co quan cong tac, email).

3. Tém tit bai bao bang tiéng Viét va tiéng Anh khong qua 350 tir (bao gdm c6 tir khoa tiéng Viét va tiéng Anh, di voi cum
tir khoa c6 khoang 5 - 15 tir khoa).

4. bat van de.

5. Vat liéu va phuong phap nghién ctru.

6. Ket qué va thao luan (co thé tach thanh 2 phén riéng biét: Két qua, Thao luén).

7. Két luan.

8. Tai liéu tham khao (trich dan theo dung quy dinh bai bao quoc té).

Ban thao dugc soan trén may vi tinh, sir dung Unicode, kiéu chir Time New Roman, ¢& chir 14, trén gidy A4 - mot mat,
ché d6 dan dong: “1.5 lines spacing”, can 1& trai phal moi bén: 3 cm, can 1& trén dudi: 2,5 cm, ché do 1&: “Justlﬁed” Dung luong moi
bai bao khoang 1.600-2.500 tur. Cac do thi, hinh va anh cin trinh bay rd rang.

Céc thuat ngir khoa hoc néu chua dugc Viét hoa thi uu tién dung nguyén ban tiéng Anh. Céc ky hiéu viét tit cin phai giai
thich khi xuat hién lan dau.

Thu tu bang va hinh dugc danh s theo trinh tu trong bai, khong danh theo thi tu d& muc. Khong dugce viét tit cac tiéu muc,
tén bang, hinh v&. Tén bang dugc ghi bén trén bang, tén hinh vé duoc ghi bén dudi hinh. Cha th1ch in ngh1eng

Chi co nhu’ng tai liéu duoc trich dan thyg sy trong noi dung bai Vlet méi dwa vao phan tai lidu tham khdo. Tai liéu tham
khao dugc sap xép theo thu tur trich dan (tai liéu tiéng nudc ngoai dugc sap xeép theo ho cua tac gia, tai liu tleng Viét sap xep theo
tén tac gia) va theo trinh tu: tén tac gia, nam xuat ban trong ngodc don (.. ), tén sach, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bdo, tén tap chi, tip, s0 (d6i voi bai bao), trang déu va trang cudi cua tai liéu. Déi voi nhu‘ng tai liéu khong co tac g1a thi
xép theo chir cai cua tir dAu tién ctia co quan ban hanh tai liéy. Trong ban thao, & nhung noi dung tac gia da tham khao hodc str dung
két qua nghién ciru tir cac tai lidu khoa hoc khac, .can danh dau bang so (dat trong dau .. ]) 1a so thur tu cua tai liéu xép trong danh
muc cac tai liéu tham khéo. Tai liéu tham khao cAn ghi theo ngdn ngr goc, khong phién am, khong dich.

3.3. Giri hodc ndp bai: Ban thao gdm 2 ban in va 1 ban dién tir, Khi ding ki nop bai, cac tac gia c6 thé dé xuat 2 phan bién. Vige
chon céac phan bién chuyén mon phu hop thudc quyén ctia Hoi dong Bién tap Tap chi Co khi Viét Nam.

3.4. Phén bién: Sau khi nhan bai viét giri ding dang v6i Thé thirc quy dinh ciia Tap chi Co khi Viét Nam, Hoi ddng Bién tap s& g
bai viet cho cac phan bién.

Nhu'ng bai viét duoc chap nhén déng, cac tac gid s€ nhén duoc thu phan hdi cua Hoi ddng Bién tap vai thoi gian stra chira
dugc yéu cdu tiy theo chat luong clia bai viét. Ban stra chita lan cudi cua tac gia s€ dugc coi 1a ban goc.

Bén thao co thé nop truc tiép hodc giri qua E-mail cta Tap chi.
Quy tac gia mudn biét thém thong tin, xin vui 1ong lién hé véi TOA SOAN TAP CHI CO KHI VIET NAM

Dia chi: S6 4 Pham Vian Dong (trong Vién Nghién ctru Co khi), Mai Dich, Cau Giéy, Ha Noi
Dién thoai: (024) 37 920 650 - 0904 177 637 / 0982 254 465
Email: Tcckvn.bbkh@gmail.com * Website: cokhivietham.vn / tapchicokhi.com.vn
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TONG BIEN TAP
DUONG THANH BINH

HOI PONG BIEN TAP
TS. PO HUU HAO (Chu tich)
GS,TSKH. BANH TIEN LONG (P. Chu tich)
KS. TA QUANG MAI (P. Chu tich)
TSKH. PHAN XUAN DUNG
PGS,TS. HA MINH HUNG
PGS,TS. TRUONG VIET ANH
GS,TS. PINH VAN CHIEN
GS,TSKH. PHAM VAN LANG
TS. LUONG VAN TIEN
GS,TS. CHU VAN PAT
PGS,TS. TRAN VINH HUNG
PGS,TS. PAO QUANG KE
PGS, TS. NGUYEN VAN BAY
PGS,TS. PAO DUY TRUNG
PGS,TS. LE THU QUY
PGS,TS. BUI TRUNG THANH S6 306, thing 8 nim 2023
PGS, TS. LE VAN PIEM
GS,TS. LE ANH TUAN

PGS.TS. NGUYEN HU'U LOC TOA SOAN TAP CHi CO KHI VIET NAM

PGS,TS. DUONG VAN TAI S6 4 Pham Vin Déng (trong Vién Nghién ctru Co khi), P. Mai Dich, Cau Gidy, Ha N¢i

Di¢n thoai: (024) 3792 0650  Hotline: 0904 177 637 - 0982 254 465
Email: teckvietnam@gmail.com

+%+ Nghién ctru, thiét ké may in 3D FDM khé réng
#* Ché tao module chira con lan cho may uén éng

+}» Phan tich dong hoc robot céng nghiép bang ly thuyét truc vit

Tap chi Co khi Vi¢t Nam phit hinh ngay 25 thing 8 nim 2023

TS. PHAN PANG PHONG

TS. TA NGQC HAI Website: cokhivietnam.vn / tapchicokhi.com.vn
PGS,TS. TRAN NGQC HIEN . * % )
PGS.TS. TRUONG HO ANH SON Giay phép hoat dong Tap chi in va Tap chi Dién tir cia B Thong tin va Truyen thong

o S5 378/GP-BTTTT, ngay 22 thang 6 nam 2021
TS. HO TRAN ANH NGOC

Vin ban chip thuan ting trang s6 919/CBC-QLBC ngay 22 thang 8 nam 2023 cta Cuc Béo chi,
B0 Théng tin va Truyén thong

Vin phong dai dién:

1. Tai TP. H6 Chi Minh: 2. Tai tinh Quéing Ninh: 3. Tai Thai Nguyén:
- PGS, TS. Buii Trung Thanh - TS. Hoang Minh Thuéin - PGS,TS. Vii Ngoc Pi
Phong T4.0, Nha T, Truong Pai hoc Cong nghiép  Trudng Cao ding Cong nghiép va Xay dung, S6234 Phat X4, TP. Théi Nguyén, tinh Théi Nguyén
TP. H6 Chi Minh Lién Phuong, Phuong Dong, Uong Bi, Quang Ninh ~ Dién thoai: 0974 905 578
S6 12 Nguyén Vin Béo, phuong 4, quan Go Vép,  Dién thoai: 0904 116 189 Email: vungocpi@tnut.edu.vn
THIET KE MY THU AT TP. H6 Chi Minh Email: minhthuan teckvn@gmail.com
5 Dién thoai: 0913 921 407
NG AN GIANG Email: teck.tphem@gmail.com

- PGS,TS. Nguyén Hiru Lje

Phong 205, Nha B11, Truong Dai hoc Bach khoa,
Dai hoc Quéc gia TP. H& Chi Minh,

$6 268 Ly Thuong Kiét, phuong 14, Quén 10,
TP. H Chi Minh.

Dién thoai: 0913 603 264

Email: nhloc@hcmut.edu.vn

*Tap chi Co khi Viét Nam:

- In tai Cong ty C6 phin In Khoa hoc Cong nghé Ha Noi Phéng vién thu-(‘)'ng tra:
- Khuon khé 20,5cm x 28,5cm

- 304 trang }ng,ir&ﬁ;'i)é':’“gz

- Xudt ban m6i thdng mot ky Pién thogi 0913 063 747

- Gia ban 50.000 dGng/quyé”n T@P chi Email: daidientcck@gmail.com
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26. ThS. Pham Hong Thao, ThS. Pham Tao, ThS. L& Viin Thoai: Nghién ctru thiét ké t6i wu két c4u an toan
1at nghiéng 6 t6 khach ghé ngdi Universe trén co s tiéu chuan an toan chau Au ECE R66............cccoocovvenean,
27. Tran Minh Thé Uyén, Dwong Thi Van Anh: Chit luong san phim han hd quang cho lién két 6ng chix T
28. Luu Thanh Tiung, Lé Quy Phwong, Nguyén Dirc Thién An, Ping Long Khang Huy: Nghién ciru nhan
dién hu hong bét thuong trong dam thép bang Variational Autoencoder (VAE)..........o.ovvveeeeeeeeeeeeeeeseeeeeeers
29. Tran Minh Thé Uyén, Duong Thi Van Anh: Bién dang éng trong quy trinh han hd quang truong hop han
ST AUNE COTE ML ee s s e e e e e eee e e ss e s s s sese s
30. Lwong Vin Téi, Huynh Céng Lém: Nghién ctru céc thong sb chinh ctia co cdu cit nho qua chanh day
trong hé thong tAch ruOt ChANN AAY............o.oviveeeeeeeeeeeee oot
31. ThS. Mai Van An, ThS. Bui Si Giang, ThS. Vii Huy Khéi, ThS. Ta Ba Diing: Nghién ctru tinh toan dong
luc hoc phao 73mm kiéu 2A28 trén xe chién d4u bO Binh...........o..ovviivieeeeeeeeeeeee e
32. Pham Thi Thiiy*, Nguyén Thanh Tung: Mot phuong phap gia cong banh ring tru than khai bang ky
thudt CAD/CAMY/EDM.....ccoouiiiiiiiiiiiiiie ettt ettt
33. Lwong Vin Téi, Huynh Cong Lom: Xéc dinh cac thong s6 hop 1y cia may sang tach rudt chanh day trong
hé thong may tAch TUOt ChANN QAY..........o..oveoveeeeieeeeeeeeee e
34. Nguyén Pha Sinh, Nguyén Thi Hai Van: Phan tich dong hoc robot cong nghiép bang 1y thuyét tryc vit......
35. Hoang Trong Hiéu, Nguyén Tran Hoai Bio, Bui Minh Diing, Tran Minh Hiéu, Nguyén Pham Hung Vi,
Nguyén Phi Sinh: Thiét ké va ché tao may phay CNC chi phi thap str dung b6 diéu khién da nhiém QS-H7KA
36. Lé Thi Tuyet Nhung Mo phong qua trinh va cham cua ba-do-soc cta xe 6 t6 vao tuong thép st dung
tuong tac gitta phan MEM MOIAAOW VA ADAGUS...........ov.veeeeeeeeeee e eeeeeee e
37. Nguyén Mai Bich Tién, Huynh Phuéc Hién, Nguyén Thé Bao*: Danh gia kha nang thu hoi nhiét lanh tir
qué trinh tai hoa khi LNG dé cAp lanh va Phat GH8N............o.ovivoeeoeeeieeee oo
38. Nguyén Tién Diing, Trinh Minh Hoang, L& Bao Viét: Sir dung phuong phiap mo phong sé dé danh gia
hiéu qua phanh cta hé thong phanh din dong Khi Nén trén Xe tAl..........o..oveveveeveeeeeeeeeeeeeeeeeeeeees oo
39. Tran Thé Nam: Ung dung cong cu s6 dé danh gia cac dic tinh chay cho dong co sir dung nhién liéu kép
BIOIESE] VA LING .. ...ttt ettt b et a e sttt ettt et h bt a bbbt bttt sae st aen
40. Nguyén Thi Lan Anh, Trin Thanh Hai, Ping Thi Ly: Nghién ctru thiét ké quy trinh cong nghé ché tao
Tua tlr SOT t0 SEN A1 VIEE INAIML.......oiiiieiiiiiiic ettt e e et e e et e e et e e e e e e eneaeeenaeeeenaneeeenseeeenreeeenns
41. ThS. Tran Pinh Kién, TS. Phan Thé Son, TS. Nguyén Hanh Hoan: Tinh toan thiét k& mau co céu bao
hiém quén tinh sir dung trong vl Khi ChONg tANG.........c..ovveveeeeeeeeeeeeeeeeeee e
42. L& Thi Tuyét Nhung: M6 phong vét nirt va su lan truyén vét nut trén dim ddi v6i dam kim loai chit I trén
KEE CAU TNIAY DAY, e e s ee st ee s s e s se e e
43. ThS. Nguyén Dire Toan, GS,TS. Pd Pirc Tuin: Kiém dinh gia thuyét thong ké c6 tham s6, mot mau trong
danh gia do tin cdy clia phuong tEN AUONG SAL..............covveverveeeeeeeeeeeeeeeeeeeeee e essesseee e seeeans
44. Nguyén Vin Quang*, Nguyén Thanh Tung: Tinh toan, thiét ké va xay dung mo hinh hé théng phun
suong dap bui cho 10 chg khai thac than..............ccoiiiiiiiee et
45. Nguyén Thi Hai Van: Phan tich udn tinh cua vé hai do cong c6 16 rdng str dung phan tir hiru han.............
46. Nguyén Thu Thity: Nghién ctru thiét ké quy trinh cong nghé ché tao vai day tai Viét Nam.............c..........
47. Lé Phan Hoang Chiéu: Thiét bi hd trg quét cang ban chan ba chiéu véi may quét quay 360 do sir dung anh
SANG TANZ......oveeeeeee e e e e e e e s e et
48. Nguyén Thu Thity, Nguyén Thi Lan Anh: Nghién ctru thiét ké quy trinh cong nghé do chat lugng vai dii
DANG TG DI TESTET........veoveeeeeeeee et s e en e e s s eseseeeeeseanenes
49. TS. Pham Hiru Truyén, TS. Lwu Dirc Lich: Phan tich d6 6n dinh chudi: Ung dung cho hé thong theo dai

50. Than Vin Toin, Nguyén Manh Diing, Vii Ti Nam, Pao Manh Lan: Dao dong riéng ciia tim c6 chidu
AAY DIEN AOL... oo

DOANH NGHIEP - DOANH NHAN (299-300)

- Hoan thanh EPC dy 4n kénh dao "Panama" Viét Nam, LILAMA 10 viét tiép truyén thong vé vang............
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NGHIEN CU’U - TRAO DBOI

MOT PHUONG PHAP GIA CONG BANH RANG TRU THAN KHAI
BANG KY THUAT CAD/CAM/EDM

ONE METHOD OF MANUFACTURING CYLINDE INVOLUTE GEAR BY USING
CAD/CAM/EDM TECHNOLOGY

Pham Thi Thiiy*, Nguyén Thanh Tung
Khoa Co — Bién, Truong Pai hoc Mo — Dia chét

TOM TAT

Ngi dung bai bdo trinh bay mét phwong phép g dung cong nghé CAD/CAM/EDM dé thiét
ké va ché tao banh rang tru than khai. Bang viéc ting dung kj thudt CAD/CAM va cdc phwong trinh
todn hoc, bai bdo da dwa ra dwoc phwong trinh bé mdt banh rang than khai, tir dé xdy dung dwoc
dwong chay dao gia cong banh rang bang phwong phdp cat day (EDM). Két qua gia cong cho thdy
sai léch profile ciia banh rang gia cong theo phirong phdp nay ¢é dung sai nhé hon 0,01 mm. Sai s6
nay phit hop véi yéu cau ky thudt cia banh rang dang g dung trong thue té.

Tw khoa: CAD; CAM; EDM; Banh rang than khai.
ABSTRACT

The content of the article presents a method of applying CAD/CAM/EDM technology to
design and manufacture gears. By applying CAD/CAM techniques and mathematical equations, the
article has given the equation of the involute gear surface. Thereby building the toolpath program
for gear machining by wire cutting method (EDM). The machining results show that the profile
deviation of the gears machined by this method has a tolerance of less than 0.01 mm. This tolerance
is consistent with the technical requirements of the gears.

Keywords: CAD; CAM; EDM; Involute gear.

1. PAT VAN PE

Gia cong ché tao may, truyén dong banh
rang chiém mot vi tri rt quan trong, chung 1a
nhimg co cdu dong vai trd chu yéu trong hiu
hét cac may. Co rat nhiéu cac loai banh riang
khac nhau, trong doé banh rang tru than khai la
loai phé bién nhét [5]. Cac banh ring chi yéu
duoc gia cong trén cac may cit ring chuyén
dung. Trong thuc té, nhiéu khi chung ta gip

phai cac banh ring phi tidu chuan, viéc dau tu
cac mdy moc cling nhu dung cy chuyén dung
dé gia cong cac banh ring nay s& gy lang phi.
O nudc ta hién nay, cong nghé CAD/CAM/
EDM dang duoc str dung kha rong rai. Mot van
dé duoc dit ra d6 1a néu tmg dung duoc cong
nghé CAD/CAM/EDM trong viéc thiét ké va
ché tao banh ring thi sé dem lai rat nhiéu loi ich

[6]:

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 306, thang 8 nim 2023 179
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

- Str dung céc loai dung cu van nang r¢ tién.

- Co thé gia cong duogc cac banh rang phi
tiéu chuan ma khong can dau tr may moc cling
nhu cac dung cu gia cong rang chuyén dung.

- Khong c6 hién tuong cat lem chan
rang. Co thé to1 wu hoa goc lugn chan rang dé
tang do beén.

Bai bao nay trinh bay mot phuong phap
gia cong banh rang tru than khai bang tng dung
cong ngh¢ CAD/CAM/EDM, tir d6 dua ra danh
gi4 vé hiéu qua ciia phuong phép.

2. XAY DUNG MO HINH TOAN CHO BE
MAT BANH RANG

2.1. M6 hinh toan bé mit banh ring tru than
khai

Pé thiét 1ap phuong trinh, ta dung hai hé
truc toa do: Hé truc toa do Oxyz la hé truc toa
do cd d,inh; H¢ tryc O x,y,z, 1a h¢ truc chuyéf:n
dong gan voi duong than khai (Hinh 1) ma bieu
dién su chuyén dong X04an Vit cd quan hé voi h¢
c¢d dinh.

Gia str rang mit phing cong L dugc biéu
dién trong hé toa do O,(x,,yv,z,) bang phuong
trinh (Hinh 2): x, =x,(0); y, = y,(0); z, = 0; 0 <
0<0,.

Hinh 1. H¢ truc toa do Oxyz va O xy z,

Tréc:chuyCh Gng 2o vi7

Hinh 2. Mat Helicoid

Trong d6, tham s6 0 1a bién s6 doc lap.
Bé mit biéu dién duoc xac dinh trong hé toa do
Oxyz bang phuong trinh sau [1]: r =M, .r,.

X X,(0)
NI 2 R B A CO N
Vo1V = Z N I/i - 21(6’) 5
1 1
cosy -siny 0 O
sin cos 0 0
j‘41 — l// l// (1)
0 0 I py
0 0 0 1

X=X ,(0).cosy -y,(0).siny
r=M 1 —y=x,(0)siny +y,(0).cosy  (2)
I=py
Phuong trinh ndy biéu dién mot mat
cong Helicoid v¢i hai tham s6 6 va vy, do do
mot diém trén bé mat s€ xac dinh bdi gia tri cua
v va 0:

¥or!

a

Hinh 3. So' do tinh préfin banh rang than khai
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V6i: r_ la ban kinh vong co'so; 1, 1a ban
kinh vong chia; r_la ban kinh tmg v6i diém M
bat ky trén profin; r_la ban kinh dinh rang; r, 1a
ban kinh chan rang.

Xét mot diém M(x,y) trén profin than
khai phia phai ctia banh rang ¢6 ban kinhr . Toa
d6 diém M duoc xac dinh théng qua phuong
trinh tham s6 nhu sau [2], [3], [6]:

xM :}"x,Siné‘x :rx'Sin(50+€x) (3)

Yy =1-C080, =7,.08(5, +0,)

Trong d6: 0 = invo,

r
ro=—=° = o _=arcos(r/r) (4)
cosa,
S, mm
8o = & — InvoL ¢ 2r, 22r,

Tu do, ta co:
x=r,.[sin(6, +J,).cosy —cos(6, +6,).siny]
y=r.[sin(0, +9;).siny +cos(6, +0,).cosy/]
x=r,.[sin(0, +5,—~y)] 6)
y=r.[eos(0, +3,~)]

Phuong trinh téng quéat ciia bién dang
than khai phia phai c6 dang:

x=r,.sin{(tg(arccos :—0)) —(arccos :—0) +0,-V}

y =r,.cos{(tg(arccos :—0)) —(arccos :—0) +0,~wi(7)

z=py

Phuong trinh mat x04n vit phu thudc 2
thamso y var :

0<WY=wWnpax:10<1x <1 (8)

Bing cach twong tu, ta xay dung dugc
phuong trinh cua bién dang than khai phia tréi
c6 dang nhu sau:

x= —rx.sin{(tg(arccos:—o)) - (arccos:—o) +0, Y}

X X

y=r..cos{(tg(arccos :—0)) - (arccos:—o) +0,+y} (9)

I=py

2.2. Chuong trinh xac dinh banh rang tru
than khai

Tir cac phuong trinh (7), (9) va diéu
kién (8), ta xac dinh duoc so do thuat toan.

Banh riang mau can vé& co cac thong so
nhu sau: M6 dun m = 10; s rang Z = 17; goc
ap lyc trén vong chia o = 20°.
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Chuong trinh AUTLOLIST vé banh rang
(defun grinfo()
(setq m (getreal "\nMo dun phap mn: "))

(setq gak (getreal "\nGoc ap luc : "))
(setq bta (getreal "\n Goc nghieng cua rang: "))

(command "circle" '(0 0 0) re)
(command "zoom" "e"))

Mo hinh banh rang tru than khai duwgc xay
dung qua cac budc sau:

Bude 1: Tai chuong trinh vao modi
truong Autocad.

Budc 2: Tao bién dang 2D.
Budc 3: Tao bién dang 3D.

Két qua banh rang nhu hinh 4.

Hinh 4. Banh rang than khai

Bénh ring sau khi thiét ké hoan thién
trong moi trudng 3D s& duogc st dung vao tiép
trong k¥ thuat CAM mo phong gia cong trudc
khi gia cong trén cac may CNC.

3. THUC NGHIEM VA KIEM TRA

3.1. Tao chwong trinh NC cit diy bién dang
rang va gia cong banh rang

Thoéng s banh rang: M6 dun m = 10; S6
rang Z = 17; Goc é&p luc trén vong chia o= 17°.

Chon may cit diy DK7730: Téc d6 gia
cong toi da: 120 (mm%phut); D6 bong bé mait
t6t nhat: Ra = 2.5 (um); Do chinh xac gia cong:
0,015 (mm).

Dién ap danh tia Itra dién U, = 90 (von);
b0 keo dai xung t = 0,5 (gidy).

Khoang cach xung t: Chon t = 10
(gidy); Toc d6 cat 110 (mm?/phat).

Dién cuc la day mdlipden dudng kinh
0,18 (mm).

Qua trinh tao chuong trinh NC va gia
cong banh rang duoc thuc hién theo cac budc:

Budc 1: Xuat v& banh ring 2D tir
Autocad sang moi truong Mastercam.

Budc 2: Thiét 1ap duong dung cu.

Budc 3: Xuit file NC cit day banh ring
try than khai ring thang.

Budc 4: Cai dat phoi trén may.

Budc 5: Nhap chuong trinh gia cong
vao may cat day va gia cong.
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e
e
il

s

Hinh 6. Do banh rang trén may do toa do

3.2. Kiém tra banh ring tru than khai ring
thing bang may do toa dd

Céc budc qud trinh do va thuat toan
kiém tra:

Budc 1: Chuyén toa do cac diém do tir
géc toa do may (X _,Y )sang géc toa do chi tiét
(Xp,Yp).

Budc 2: Tinh ban kinh r, tai mdi diém

R , 2 | v2 .
do theo cong thucr, =,/X  +¥ vi so

sanh v6i r, d€ loai bo nhitng difm mar_<r,.

Budc 3: Vé lai toa do cac diém do trén
phan mém Autocad, v& dudng tron co s¢ ban
kinh r; = r.cosa. Tai moi di€ém do, ta dung hinh

xac dinh géc ham than khai va goc ap luc tai
diémx1a0 vaa.

Budce 4: Tinh gid tri tgo, — o, va so sanh
voi 0. Piém x nam trén dudng than khai cia
vong tron co s¢ (O, r,) khi toa d0 cta n6 thoa
man phuong trinh cta duong than khai: 0 =
tga —a . Sai s6 goc 0 1aA0 =0 —(tga —a).

Budc 5: Tinh sai s6 tai mdi diém do.

A=t AD

Thuit toan kiém tra

Input

!

Enter co-ordinate
(Xi; Yi)a izl’l’l

No
@ End

Remain m point
m<n

Specify 6;; o,

ABi= B -(tgoy-ay)

!
A=A R
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Sai léch profile banh rang
0.008
0.006
0.004
0.002

-0.002
-0.004
-0.006

Sailéch profile (mm)

-0.008
-0.01

-0.012

Hinh 7. Sai s6 profile ring

Hinh 7 thé hién sai s profile ring cta
banh rang cit day, sai s6 16n nhét dat 0,01 mm.
Sai léch dugc thé hién ca sai sd duong va sai
s6 am. Diéu nay giai thich dugc do sai sb cua
budc cit day. Vi sai sb nay thi chat luong ché
tao bang phuong phap EDM dap tng duoc yéu
cau.

4. KET LUAN

No6i dung bai bao da xay dung duoc
mo hinh toan bé mit banh ring than khai. Tur
do, xay dung duoc chuong trinh Aulolist dé vé
banh rang. Qua trinh thuc nghiém gia cong dua
trén phuong phap cét diy (EDM) cho sai léch

profile bién dang rang khong qué 0,01 mm.
Sai s0 nay dap ung yéu cau ky thuat veé ché tao
banh rang. <

Ngay nhan bai: 23/5/2023
Ngay phan bi¢n: 12/6/2023
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