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TOM TAT

Trong bai bdo nay, tac gia thay déi géc profile ciia dung cu cat khi cdt cdp banh rang cén
rang cong trén may ZFTKK250x5 thong qua viéc nghién ciru dnh hwong ciia géc profile dung cu cit
dén chdt lwong an khép ciia bé banh rang nay. Két qua, cdc tac gia danh gia chat lwong an khop
khi cdt trong hai truwong hop: hodc thay déi géc profile ciia dung cu cdt; hodc khi chwa thay déi géc
goc profile ciia dung cu cat. Céc tac gia thay rang chat eong an khop ciia bg banh rdang nay sau
khi thay doi goc profile dung cu duwoc cdi thién dang ké.

Tw khéa: B bdanh rang con rang cong; Goc profile dung cu cdt; Hé Gleason.
ABSTRACT

In this paper, authors changed profile angle of cutting tool for cutting spiral bevel gears on
the ZEFTKK 250x5 machine through studying to affection by angle of cutting tool to the quality drive
of spiral bevel gear sets. To obtain these results, authors assessed quality drive of this gear set when
cut spiral bevel gears in the two cases: (i) changing the angle of cutting tool; (ii) not changing the
angle of cutting tool. It is easy to recognize that when changed profile angle of cutting, quality drive
of Gleason system spiral bevel gears was improved very much.

Keywords: Spiral bevel-gear, Profile angle of cutting tool; Gleason system.

1. PAT VAN PE chon dugc dau dao cit va dao cit phu hop voi
cdp banh ring nay. Puong kinh cua dau dao

Cac thong sd cua dung cu cit khi gia dugc chon theo tiéu chuan va gin bang véi D,

cong banh rang con rang cong h¢ Gleason.

Dua vao tai li¢u [3], [4] khi gia cOng
cap banh rang con rang cong Gleason, cac nha
cong nghé phai dwa vao thong sé thiét ké cua
cap banh rang do. Tur do, cac nha cong nghé sé

tinh toan.

Goc profile cta ludi cit: Pé dam bao
cac goc an khdp bang nhau ddi voi mat 16i va
mdt 10m. Nha cong nghé st dung dao véi céac
goc profin khac nhau d6i voi mat 16i va 16m

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
W TAP CHI CO KHI VIET NAM, S6 327, thang 4 nim 2025
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

ring. Ban chit nhu sau: dao cit 1 ring cua
banh ring sinh dinh det. Dinh ciia n6 nam trong
mat phing thang goc véi truc quay cua gia lac
lu. Puong sinh ctia mat con lan OF (hinh 1)
nghiéng véi mat phang nay theo goc chan ring
ctia phoi v, hodc truc d6i xtng cua profin dao
nghiéng véi duong sinh mat con lan mot géc
cling nhu vay. Hinh 3 trinh bay dudng cong cta
rang phoi tuong Ung véi mat con lan va mat
con day cung cac tiét dién cua ching AA va
BB. Goc an khop cta cip profin tiép xiic phai
ldy trén mat con lin. Nhu vy, trong tiét dién
AA, rinh phai d6i xtimg véi tryc ab.

Pé dam bao didu d6, can co profin
khong dbi xtmg cta ranh ddi voi truc o (mat
cit BB), lay theo mit con trong. Dao cit ngoai
dé cit mat 16m cuia ring phdi, can cé goc profin
a,, con dao cit trong, cat mat 10i - goc profin a..
Nhiing goc nay khac véi goc profin a - 1a goc
an khép 1y thuyét cua cac profin tiép xuc - mot
luong Aa, nghia la:

a,=a—Aovaa =o+Aa
Goc Ao dugce xac dinh nhu sau:

ac _absinp
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=tan ysin
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Hinh 1. Nguyén tic hinh thanh géc diéu chinh
lu6i cat

Vi Aa nho, co6 the lay tanAa = Aa. Doi
vOi cdc banh rang ti€p xtc z, va z,, ta co:

Aa, = tany sin B; Ao, = tany,sinp.

Nhu viy, goc profin & mat 1dm va 10i
cua banh rang nho va 16n sé tuong ing bang:

a =a—Aa;a =otAa
el 1 il 1
a,=o—Aa;a =atAa,

Hai banh ring z, va z, khac nhau Ve tri
s6 hiéu chinh profin dao con d6i v6i dao cat
ngodi va trong thi ngugc diu nhau. Nhu vay,
khi cat cap banh ring con ring cong bang mot
s6 hiéu dau dao thi diém an khop khong con O
diém an khorp Iy thuyét nita, ma né sé nam &
1an can diém an khp 1y thuyét. Do d6 ma ving
tiép xuc s& khong con dugc nhur mong mudn.

2.NOI DUNG

2.1. Phwong phap gia cong hién nay (Mot s6
hi€¢u dao cat)

bé giam bot ) lugng chung loai dao, tri
s6 hiéu chinh s& 14y theo s trung binh s6 hoc
va nhu nhau d6i v6i ca hai banh ring. Trong
truong hop d6, goc dn khép thuc s& phan nao
d6 khac goc 1y thuyét, do do:

iAaziAal;Aaz _ tanyl;tany2 sin B

Vi trj s6 Y,s ¥, nho, nén tan y = .

TAa = Msin y/j
2
S6 hiéu dau dao:

+
N=ZA _ g
10 2
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Nhu vay, khi cit cap banh rang con
ring cong bang mot sd hiéu dau dao thi diém
an khop khong con ¢ diém an khop 1y thuyét,
ma no6 s& ndm & 1an can diém an khop 1y thuyét
va gbc an khop thuc, khong con ding véi goc
an khép thiét ké nita. Do d6 ma ving tiép xuc
s& khong con duoc nhu mong mudn.

2.2. Phuong an nang cao do chinh xac an khép

Nhu phan tich & trén, vét tiép xic sé
khéng duge nhu mong mudn khi ta cit bang
mot s6 hiéu dau dao. Pé cai thién vét tiép xuc,
cac tac gia dé xuat phuong an cit cip banh ring
con rang cong trén cac sd hiéu dau dao khac
nhau.

Doi v6i cac banh rang z, va z,, ta co:

Aa, =tany,sin f = y,sin
Aa, =tany,sin B =y, sin B

Khi str dung véi hai s6 hiéu dau dao nhu
vay thi ban chét khi tao hinh dugc tra vé dung
ban chét cta qua trinh bao hinh banh ring. Do
d6, vé mit 1y thuyét, b banh ring s& an khép
dang hon trong truong hop st dung chung mat
s6 hiéu dau dao, bo banh rang s€ dugc vung
tiép xuc (hay vung an khép gan voi diém an
khép 1y thuyét hon) nhu mong mudn.

3. THU'C NGHIEM

Khong mat tinh tong quat, cac tac gia
xét mot b banh rdng can gia cong cd cac thong
s0 nhu bang 1 dudi day:

Bdng 1. Théng sé cdp banh rang con rang cong hé Gleason

Théng s6 banh ring
Théng sb Ky hiéu BR vanh chiu BR quai dira
M6 dun m 4,75 4,75
S6 ring z 26 12
Bé rong B 30 30
Goce nghiir;rgﬂféng trung B 350 350
Goc an khoép a 20° 20°
Dang rang - Gleason Gleason
Dang doc rang - Dang 2 Dang 2
Goc con chia ) 65°13"29" 24°46'31"
Goéc chan rang Y 6°20'13" 4°42"7"
Hé s6 dich chinh X, -0.32 +0.32
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Phuong an thi nghiém: Tét ca cac thong sb ga dat, thong sé ché do cét va cac thong sb bao
hinh khong thay d6i doi véi ca hai phuong an. Chi thay doi cac s6 hi€éu dao khac nhau nhu bang 2:

Bdng 2. Théng so thi nghiém.

Phwong 4n thi nghiém

Théng sb

Cat banh rang véi mét so hi¢u dau dao

Cit banh ring véi hai s liéu diu dao

Banh rang vanh chau

= 1’_12;1:2 sin Miai dao
Ao, =tany, sinf3=3°40' 6"
S6 hiéu dao p=1899 Chon Aa,=3° 40'
Chon s6 hi¢u dao Bénh ring qua dira
N°18 12 Mai dao Aa,=tany, sinf=2°42'47"
Aa=10N=185'=3°5' Chon Ag =20 47"
: 2
Dau dao 7
May ZFTKawtsK 250x5 dung chung

Hinh 2. Gia céng cac banh rang trén mdy
ZFTKK250x5

Kiém tra vét ti€ép xuc: Trén may kiém

tra bao hinh.

Khi cdt cung hai 50 hiéu dao Ao, = 3°40°;

Aa, = 2°42° (Phuong dn cdt 2)

Két qua: Khi kiém tra bao hinh cac

thong s6 diéu chinh doc V, diéu chinh thang

duang H
bang 3:

Khi cdt cung mot 56 hiéu dao Aa = 3°5°

(Phwong dn cdt 1)

gitt khong ddi. Két qua cho thdy nhu
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Bdng 3. Két qua kiém tra vét tiép xiic

Khi cit cing mot s6 hiéu dao Aa = 3°5°
(Phwong an cat 1)

Khi cit cling hai s6 hiéu dao
Ao, =3°40’; Aa, = 2°42°
(Phlro’ng an cat 2)

- Dién tich cuia vét tiép xtc nhé hon khi cat bang 2
s6 hiéu dao (khoang 50 -55%).

- Vét tiép xtic cht yéu nam dau rong.

- Vét tiép xuc trén vanh chiu thi ndm ¢ dau rong,
con vét tiép xuc trén qua dira thi nam ¢ gan véi diém
an khép 1y thuyét.

- Vét tiép xuc phan b trén dinh ring nhiéu hon &
banh lon.

- O suon ring (suon 16m, 16i), cac vét

tiép xuc trén cic suon riang nay ném 1éch nhau (0
suon 161 banh rang qua dira Vet nam nhleu Ve phan
rong cla rang, ¢ suon 1om vét tiép xtic nam gan véi
diém chinh giita ctia suon rang 16m).

- Dién tich ctia vét tiép xuc 16n hon khi cit bang 1 sb
hiéu dao (khoang 60%)

- Vét tiép xtic nam gan VO’l diém an khO‘p ly thuyét
hon khi cit bang mot s hiéu dao (nam chinh gitra
suon rang hon).

- Vét tiép xuc trén vanh chau va qua dtra nam gan &
diém an khop 1y thuyét hon.

- Vét tiép xuc phan bd gan sat v6i dudong con chia
hon.

- O suon rang (suon 18m, 16i), cac vét tiép xic trén
cac sudn rang ndy nam can doi nhau.

4. KET LUAN

- Khi cat bang hai so hi¢u dao cho keét
qua vét tiép xuc déu hon, tot hon nhiéu so véi
khi cdt bang mdt s6 hiéu dau dao.

- Vét tiep xtc dugc md rong déu hon
trén chiéu cao Profile rang va diéu do gitp kha
nang tai cua banh rang duogc cai thién dang ké.

- Phuong phap cét trén mot s6 hidu dao
don gian va khong phai ché tao dao nhiéu. <
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