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Tém tit

Tinh todn lyc kep chi tiét khi gia cong la khdu quan
trong va thuwong xuyén trong qud trinh lap quy trinh
cong nghé cua nhiéu loai chi tiét may. Viéc xdac dinh
chinh xdc lyc kep khong chi giup dam bdo an toan
trong qud trinh gia céng, ma con gép phan néng
cao chat luong bé mat, do chinh xdc ciing nhu 16i
wu héa chi phi thiét ké do ga. Trén co sé xdy dung
cdc phwong trinh cdn bang lyc va cin bang mé
men, bai bdo dd trinh bay phwong phdp tinh todn
xdc dinh gid tri luc kep 16m nhdt mét cach day di
va c6 hé thong. Pé néng cao tinh hiéu qua va gidm
sai s6t do thao tac thii céng, tac gid da dé xudt gidi
phdp tir dong héa qud trinh tinh todn nay. Cu thé,
mot chwong trinh tinh todan tw dong dwoc xdy dung
trén nén tang ngon ngit ldp trinh Delphi, cho phép
nguwoi dimg chi can nhdp cdc théng sé lién quan
(kich thudre chi tiét, vi tri diém kep, hé s6 ma sdt, ...)
aé nhdan dwoc két qua lyc kep can thiét. Viec swr
dung cong cu tinh todn ty dong nay khong chi giup
ky sw thiét ké tiét kiém thoi gian, ma con dam bdo
dé tin cdy va on dinh cia két qua, tir dé thic ddy
qud trinh trién khai va vmg dung trong thiét ké co
cau kep chat.

Tir khéa: Luc kep, chi tiét, gia cong, ngon ngit lip
trinh Delphi.

Abstract

Calculating the clamping force of a part during
machining is an important and frequent step in the
process of establishing the technological process
of many types of machine parts. Accurately
determining the clamping force not only helps
ensure safety during the machining process, but
also contributes to improving surface quality,
accuracy as well as optimizing the cost of fixture
design. Based on the construction of force balance
and moment balance equations, the article
presents a method for calculating the maximum
clamping force value in a complete and systematic
manner. To improve efficiency and reduce errors

due to manual operations, the author has
proposed a solution to automate this calculation
process. Specifically, an automatic calculation
program is built on the Delphi programming
language platform, allowing users to simply enter
relevant parameters (part size, clamping point
location, friction coefficient, etc.) to obtain the
required clamping force result. Using this
automatic calculation tool not only helps design
engineers save time, but also ensures the
reliability and stability of the results, thereby
promoting the implementation and application
process in the design of clamping mechanisms.
Keywords: Clamping force, part, machining,
Delphi programming language.

1. Mé dau

Viéc tinh luc kep chi tiét khi gia cong 1a cong viée
thuong xuyén gap phéi khi thiét ké cac quy trinh cong
nghé gia cong chi tiét may bang phuong phép cét got.
Tuy theo tung truong hop cu thé, trén co so xét didu
kién can bing cua ch1 tiét gia cong, sé xac dinh duogc
phuong chiéu, tri s6 va diém dat cia luc kep, tir d6
thiét ké cac co cdu kep chit trong tmg cho phii hop
v6i yéu cau.

Tuy nhién, trong bdi canh phat trién manh mé cia
nganh co khi ché tao hién nay, quy trinh thiét ké va
chuén bi cong nghé dang khong ngimg duoc cai tién
dé tang nang suat, giam chi phi ciing nhu t&i wu hoa
chat luong san phdm. Mot trong nhiing yéu t6 quan
trong nhit dé dam bao d6 chinh xac va do tin ciy trong
qua trinh gia cong 1a viéc xac dinh dung luc kep va
hudng kep. Néu luc kep qua 16n s& c6 nguy co lam
bién dang chi tiét hodc pha hily bé mit gia cong, trong
khi luc kep chua du co thé dan dén hién tuong x¢€ dich
chi tiét hodc rung dong, lam giam chét lugng bé mit
va sai hong san pham. Do dé, viéc tinh toan luc kep
chinh xac ¢ y nghia quan trong, gop phan ning cao
d6 an toan, d¢ 6n dinh trong qua trinh gia cong va duy
tri chat lwong san pham [1].

Hién nay, tri $6 luc kep chi tiét khi gia cong van
dugc tinh toan thii cong, gdy mét thoi gian, cong sirc,
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tdc do tinh toan cham, ma d6i khi con dan dén sai sot,
nham 13n. Pic biét, khi quy trinh san xuat can thay doi
mau mi hay chuyén déi cac nguyén cong lién tuc, viée
tinh toan luc kep bang phuong phép thu cong s& khong
con dap tmg kip yéu cau thuc tién san xuit. Bén canh
d6, xu hudng s6 hoa ngay cang phd bién ciing dat ra
bai toan vé ty dong hoa trong cac khau chuan bi cong
nghé, doi héi mot giai phap tinh toan luc kep nhanh
chong, chinh xac va dé dang tich hop véi cac phan
mém CAD/CAM/CNC [2-3].

Bai bao nay trinh bay phuong phéap tu dong hoa
tinh toan luc kep chi tiét khi gia cong bang cach xay
dung mot chuong trinh tinh toan ty dong dua trén
ngon ngit 1ap trinh Delphi, thay thé cho phuong phap
tinh toan thu cong truyén théng. Giai phap nay khong
chi gitp rat ngan thoi gian tinh toan ma con giam thiéu
nhiing sai s6t, nham 1an do yéu t6 chii quan ctia ngudi
thiét ké. Thong qua giao dién nguoi dung truc quan,
chuong trinh cho phép nhép vao cac thong s6 gia cong
cu thé nhu luc cét, trong lugng chi tiét, mo-men udn,
cung mot sb dir liéu khac, tir d6 tinh toan va dé xuét
cac gia tri lyc kep phu hop, kém vi tri dat luc mot cach
t6i .

Do ¢6 rat nhidu phuong phép gia cong cit got va
cac so dd ga dit ciing rat da dang nén bai bao nay chi
gi6i han & viéc tinh toan lyc kep chi tiét khi gia cong
bang cac phuong phap phd bién nhat 1a: Tién, khoan
va phay v6i mot sé so dd ga dat dién hinh. Pham vi
nghién cru nay dam bao tap trung dugc vao nhiing
truong hop thong dung va co anh huong 16n dén thyc
té san xut. Trong phan tiép theo ciia bai bao, cic co
s0 1y thuyét va mé hinh tinh toan lyuc kep s& dugc trinh
bay chi tiét, truée khi di vao cu trac, tinh ning, va
trién khai thir nghiém ciia chuong trinh tinh toan ty
dong. Cac vi du minh hoa va Kkét qua trién khai cling
s& dugc thao luan nham chimg minh tinh hitu ich, tinh
linh hoat va d9 tin cay cua chuong trinh.

Nhu vay, két qua nghién ctru khong chi gop phan
nang cao hi€u qua va tinh chinh xac trong cong tac
thiét ké quy trinh cong nghé ma con tao tién dé quan
trong cho viéc tich hop sau hon cac giai phap tu dong
hoa trong san xuat co khi. Viéc 4p dung chuong trinh
nay c6 thé mo ra hudng trién khai rong hon trong
tuong lai, dap g t6t hon nhimg doi hoi ngay cang
khét khe ctia nganh cong nghiép ché tao may hién dai.

2. Co s6 Iy thuyét
2.1. Trinh tw tinh todn lyc kep

Viéc tinh toan luc kep chi tiét khi gia cong dua trén
nguyén tic dam bao can bang tinh ciia chi tiét dudi tac
dung cua cac ngoai lyc nhu: lyc kep, luc cit, ap lyc va
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luc ma sat trén bé mat tiép xuc, trong luong chi tiét,
va doi khi 1a lyc ly tim (néu chi tiét quay & van toc
16n). Toan b qua trinh thiét ké hay lua chon co céu
kep chit déu xoay quanh viée xac dinh tri s6 va hudng
cta luc kep sao cho chi tiét duoc gitr chat, on dinh
nhung khong bi bién dang qua mirc. Trinh ty tinh toan
luc kep nhu sau [4-6]:

- Lap so dd ga dat chi tiét, xac dinh phuong chiéu
va diém dat cua tat ca cac ngoai lyc tac dung 1én chi
tiét do la: Luc kep, luc cét, ap luc va luc ma sat cua
cac mat ty, doi khi can xét dén ca trong lugng va luc
ly tim néu cac lyc nay co tri sd dang ké;

- Viét cac phuong trinh can bang lyc va cac
phuong trinh can bang md men cua tat ca cac lyc tac
dung 1én chi tiét;

- Pua hé s6 an toan K vao cac phuong trinh cin
béang lyc va cac phuong trinh can bing mé men noi
trén. Hé sb an toan K nham dam bao an toan cho co
céu kep chit do lyc cét thay ddi tir nhidu nguyén nhan
khac nhau [4].

- Tir cac phuong trinh can bang luc va cac phuong
trinh can b?mg md men xéac dinh duoc cac tri s cua
luc kep, sau d6 chon tri s6 16n nhét trong cac tri s d6.

2.2. Tinh todan luc kep khi tién

Trén Hinh 1 trinh bay so db cac luc cit thanh phan
P,, P, va P. khi tién chi tiét kep trén mam cip (c6 thé
14 2 chéu, 3 chiu hodc 4 chiu), P, 1a luc cit doc truc,
P, 1a Iy cit hudng tam va P 1a luc cat tiép tuyén (v6i
phén chi tiét da gia cong):

- Thanh phén luc cit tao md men xodn M = P.Dy/2,
v6i Dy 1a dudng kinh phan chi tiét da gia cong;

- Thanh ph?m luc cét doc truc Py c6 xu hudng lam
xé dich chi tiét theo chiéu truc;

- Thanh phan lyc cit huéng tim P, tao thanh mo
men lat M; = P,.1, voil 1a chiéu dai phan con lai chwa
gia cong cua chi tiét. Thong thuong cac chi tiét kep
trén cic mam cip theo so dd nay co chidu dai 1 kha
ngén, do d6 thuong bo tac dung cua luc hudéng tim P,,
nghia la coi m6 men lat M;=0.

Hinh 1. Céc luc cit thanh phén khi tién chi tiét, kep

trén mam cdp
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Nhu vay can kep chat chi tiét dé tao luc ma sat
giita bé mit tiép xuc ciia nd voi cac chiu kep nhim
chdng xoay dudi tac dung ciia md men xoin M va
chéng xé dich doc truc do luc cit doc truc Py.

- Piéu kién cén bang chi tiét dé chong xoay:

WfD _ KPiDo s KPDo )
2 2 fD

W; - Luc kep téng cdng trén cac chiu kep;

K - Hé sb an toan, K = 1,3 + 1,6 [4];

/- Hé s ma sat giita cac chiu kep va bé mit tiép
xuc cua chi tiét, n6 phy thudc vao hinh dang bé mat
chéu kep: /= 0,2 khi bé mat nhdn, /= 0,3 ... 0,4 khi
bé mat c¢6 ranh hinh cung, = 0,45 ...0,5 khi bé mit
coranh doc, f=0,8 ... 1,0 khi bé mat c¢6 khia nham;

D - Pudng kinh phéi cua chi tiét (phan chi tiét
chua gia cong);

- Piéu kién can bang dé chi tiét khong bi xé dich
doc truc:

W, = KP,. 2)

Tri s6 luc kep tong Wt duoc chon 14 tri s6 16n hon
trong 2 tri s, xac dinh theo cac cong thirc (1) va (2).

Luc kep cia mot chiu kep:

W,
Wy = f’ 3)

n - S6 chiu kep.

2.3. Tinh todn lyc kep khi khoan

Khi gia cong cac 16 bang cac phurong phap khoan
khoét va doa, chi tiét gia cong chiu tac dung dong thoi
ctia md men xodn M va luc doc truc Py. Thong thuong
luc cit Py va luc kep chat W co cing phuong chidu va
¢6 xu hudng 4n chi tiét Xuéng bé mit dinh vi.

R!/

NN\

=

i I A

i | J

Hinh 2. So dé tinh luc kep khi khoan véi phwong

phap kep mdt diu

Trén Hinh 2 trinh bay so db dinh vi chi tiét gia
cong bang mat du, han ché 3 bac ty do va mat 15,
dung chét tru ngén, han ché 2 bac tu do. Viéc kep chat
chi tiét duoc thuc hién bﬁng don kep ren vit, lyc kep
hudng tir trén xuéng, huéng vao bé mat dinh vi duoc

han ché nhiéu béac tu do nhét, luc kep cung phuong,
chidu véi lyc cét Pyva trong lugng G. Trong trudng
hop nay luc kep khong can qua 16n, ma chi can dam
bao cho phién dan kep chit chi tiét & thoi diém ban
dau khi bat dau khoan.

Duéi tac dung ciia mé men M, chi tiét gia cong co
xu huéng xoay xung quanh tim AA va cudi ciing nd
c6 xu hudng xoay quanh tam cta chinh né. Luc ma
sat do luc kep W va lyc cét Py gdy ra phai tao ra mo
men ma sat khong nhé hon mé men xoin do mé men
M gy nén dbi v6i tam chi tiét.

(Po+W)fR, = K=°R, )

M - M6 men xo4n trén mili khoan;

d - Puong kinh miii khoan;

K - Hé s6 an toan;

R - Khoang cach tir tim mili khoan t6i tam chi tiét
gia cong;

R; - Khoang cach tir tAm mat ty téi tam chi tiét gia
cong.

Tur cong thuc (4), xac dinh duogc luc kep:

W= zd’;’;’f - P, (5)

2.4. Tinh toan lyc kep khi phay

Thong thuong chi tiét gia cong duge phay bang
dao phay mit dau va dao phay tru. Lyc kep chi tiét
trong nhiing truong hop nay dugc xac dinh theo
phuong phép gan ding [4], chi xét tic dung cua cac
thanh phén Iuc chinh tao nén su can bﬁng cua chi tiét.

Hinh 3. So dé tic dung lwc khi gia cong bing dao
phay mdt déu

Trén Hinh 3, trinh bay so d6 ga dit chi tiét khi gia
cong bang dao phay mat dau. Luc cit tiép tuyén R.
dugc xac dinh theo cong thirc trong cac s6 tay Cong
nghé ché tao may [4]. Cac thanh phan luc khac dugc
liy theo lwc R. nhu sau [7-8]: Luc huéng kinh:
P,=(0,2+0,4)R; Luc chay dao: Ps=(0,3+0,4)R.; Luc
P,=(0,85+0,95)R..

Chi tiét gia cong dugc dinh vi bé’mg mat phéng day,
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trén 3 chdt ty, mat phang bén, trén 2 chdt ty va mit
phing canh trén 1 chdt ty. Chi tiét dugc kep chat bing
2 mo kep, vdi phuong cuia luc kep vudng goc voi mat
chuén dinh v A.

Pé don gian hoa c6 thé cho rang chi ¢é luc P, tac
dung 1én chi tiét gia cong [4], khi d6 luc kep W phai
tao ra lyc ma sat P khong nho hon lyc chay dao Py:

P=P +P,=W,+W,)f =KP,
KPs
W= 7 (6)

Voi:  Ps- Lyc chay dao;

/- Hé s6 ma sat giita cac bé mat chi tiét va
dd dinh vi.
3. Xay dung chwong trinh ty dong tinh toan
lwe kep chi tiét khi gia cong

3.1. Xdy dung chwong trinh

Ngon ngit 1ap trinh Delphi 1a ngén ngit 1ap trinh
huéng ddi twong, duoc xay dung dya trén nén tang
cua ngoén ngilt 18p trinh Pascal [6]. Pay la mdt trong
nhitng ngén ngir 1ap trinh hién dai, c6 cdu trac chat
ché va logic, rat phu hop véi viée giai quyét cac bai
toan ky thuat.

Dé trién khai chwong trinh, trude hét can xay dung
cAu truc dit liéu va cac thuét toan tinh toan luc kep dua
trén cac cong thirc 1y thuyét va cac mo hinh thyc
nghiém thu thap tir qua trinh gia cong. Trén co s& do,
chuong trinh duoc thiét ké theo mo hinh hudng ddi
tuong, trong d6 cac dbi twong chinh bao gom:

- Péi twong quan 1y tham sé dau vao: Cho phép
ngudi st dung nhap cac thong sé cong nghé nhur lyc cit,
tde do cit, chidu sdu cét, hé sd ma sat, mdmen cit, dic
tinh vat lidu,... va cac thong s hinh hoc ciia chi tiét gdm
duodng kinh, chiéu dai, vi tri kep,... TAt ca cac thong s6
nay déu dugc kiém soat bang cac khung nhap liéu trong
Delphi, dam bao ngudi ding c¢6 thé dé dang thao tac.

- béi tugng tinh toan luc kep: Thyuc hién céc thuat
toan tinh toan luc kep thong qua viée xtr Iy va két hop
cac mod hinh cit (twong (mg véi timg phuong phap gia
cong: Tién, khoan, phay). o} day, viéc lya chon mo
hinh phu hop dugc thyc hién ty dong dya trén tham
s6 quy dinh vé loai may, loai dung cu, ciing nhu dic
thu ctia phuong phap gia cong. Cac cong thirc tinh
toan cia mdi bai toan (tién, khoan, phay) dugc tich
hop thanh cac ham (function) hodc thu tuc (procedure)
trong Delphi, bao dam tinh module hoa va thuan tién
cho viéc nang cép hodc chinh sira sau nay.

- Ddi twgng quan 1y giao dién hién thi két qua: Day
12 noi chuong trinh phan hoi lai cho nguoi ding thong
qua cac bang (ListView, StringGrid) hodc cac thanh
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phﬁn dd hoa (Chart, Image). Cu thé, sau khi nguoi
dung nhap cac tham s6 va lya chon ché do tinh toan,
chuong trinh s& dua ra gia tri luc kep t61 vu, momen
kep, canh bao vé kha nang truot cia chi tiét (néu co),
ciing nhu nhiig khuyén nghi vé viéc ting giam luc
kep dé dam bao chét luong gia cong va an toan cho
chi tiét.

B T dong o i san b ke i et bhi g comg

ymengn
ani b | clesm

Hinh 4. Giao dién ciia Chwong trinh tinh todn luc kep

Giao dién cta Chuong trinh dugc trinh bay trén
cac Hinh 4 - tinh toan luc kep khi tién, Hinh 5 - tinh
toan luc kep khi khoan va Hinh 6 - tinh toan lyc kep
khi phay. Tién trinh tinh toan ciia chwong trinh duoc
chia thanh cac budc chinh nhu sau:

1. Nhdp liéu: Ngudi ding nhap day du cac thong
sO can thiét vé cong nghé va chi tiét gia cong ddi véi
tung truong hop:

- Khi tién, kep chit bang mam cdp 3 chiu, cac sb
lidu can nhép vao la: H¢ s6 an toan K, luc cit tiép
tuyén P., luc cit doc truc Pi, duong kinh chi tiét Dy,
duong kinh phéi D, hé s6 ma sat fva s6 chau cap n;

- Khi khoan, véi phuong phap kep mit dau, cac s6
lidu can nhdp la: H¢ s6 an toan K, md men cit M,
duong kinh miii khoan d, khoang céch tir tdm miii
khoan téi tam chi tiét gia cong R, khoang cach tir tim
mit ty t6i tim chi tiét gia cong R;, hé s6 ma sat f va
luc cit doc truc Py;

- Khi phay bing dao phay mit dau, cac s6 liéu can
nhdp vao la: H¢ s6 an toan K, luc cét R. va hé s6 ma
sat f.

2. Kiém tra va hiéu chinh dir liéu: Néu két qué thu
duoc khong phu hop, nguoi sir dung s& hi¢u chinh lai
nodi dung tinh todn bang cach kiém tra va nhap lai cac
dit liéu ban dau.

3. Tinh toan lyc kep: Dua trén mo hinh toan hoc
duoc tich hop, chuong trinh thuc hién viéc tinh toan
theo céc so liéu d nhép vao, Kkét qua cho ra gia tri lyc
kep yéu cau.

4. Hién thi va phan tich két qua: Két qua duoc hién
thi trong Memo két qua, ngay trén giao dién cua
Chuong trinh. Ngoai ra, nguoi dung c6 thé ghi két qua
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Hinh 5. Giao dién ciia Chwong trinh tinh todan luc kep
khi khoan

dudi dang file text bang cach nhan vao nit Ghi két qua
trén giao dién cua Chuong trinh.

Chuong trinh c6 giao dién than thién, dé sir dung.
Két qua cho ra gié tri luc kep dbi voi 3 truong hop tién,
khoan va phay la phu hop.

3.2. Kiém nghi¢m chwong trinh va ddinh gid
két qui

Chuong trinh tinh toan luc kep dugc xdy dung
bang phan mém Delphi duoc kiém nghiém dua trén
céc truong hop cu thé bao gdm cac nguyén cong tién,
khoan va phay. Cac truong hop nay dugc lya chon
nhim dai dién cho nhiing diéu kién lam viéc phd bién
trong thuyc té gia cong co khi.

Trong nguyén cong tién, chi tiét gia cong dugc
dinh vi va kep chat bé‘mg mam cap 3 chiu ty dinh tAm
v6i cac thong sé ban ddu nhu sau:

- Hé sb an toan: K = 1,4;

- Lyc cit tiép tuyén: P, = 60N;

- Luc cat doc truc: Py = 70N;

- Puong kinh chi tiét: Dy = 100mm,;

- Buong kinh phoi: D = 105mm;

- Hé s ma sat: f=0,35;

- S6 chdu cap n =3 cai.

Két qua tir chuong trinh Delphi cho thay Iyc kep
tong cong chong xoay 1a W,;=228,57IN, luc kep tong
cong chéng x€ dich doc truc W,=98N, trong d6 luc
kep téng cong dugc chon 1a W,=228,571N va luc kep
can thiét trén mdi chau cap 1a W=76,19N. két qua tinh
toan tr chuong trinh phu hop véi phuong phép tha
cong, cho thay chuong trinh di chinh xé4c trong viée
xac dinh thanh phan lyc can thiét dé chong lai ca lyc
cét tiép tuyén va lyc cit doc truc. Piém dang chi ¥ 1a
lyc chdng xoay chiém vu thé do md men xoay 16n,
nén luc kep chon cubi ciing phai dua trén gia tri nay.

Trong nguyén cong khoan, chi tiét dugc dinh vi
dua trén mat dau va mat 15 vai cac thong s6 tinh toan:

- Hé sb an toan K=1,3;

- M6 men cét M=250Nmm;
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Hinh 6. Giao dién ciia Chwong trinh tinh todn lyc kep
khi phay

- Buong kinh miii khoan d=15mm;

- Khoang cach tir tim miii khoan dén tam chi tiét
gia cong R=250mm;

- Khoang cach tir diém ty t6i tdm chi tiét
RI1=270mm;

- Hé s6 ma sat 1=0,2 valuc cit doc truc Py=60N.

Chuong trinh tinh toan ra luc kep can thiét la
W=140,617N. Gia tri nay cho thay luc kep nay phai di
dé tao ma sat chéng lai m6 men cit va luc doc truc. Mic
du luc déy doc truc khong 16n, nhung mé men
M=250Nmm tac dung & ban kinh R=250mm lai tao
hiéu tmg xoay dang ké, khién yéu cau luc kep phai ting
lén. Két qua chuong trinh tring khép véi tinh tha cong,
khing dinh tinh dung dan cia cong thirc ap dung va
viéc sir dung hé s6 an toan K=1,3 1a phu hop dé bu sai
s6 trong thuc té.

Véi nguyén cong phay str dung dao phay mit dau,
cac thong sb duoc xac dinh nhu sau:

- Hé sb an toan K=1,3;

- Luc cdt R.=100N va hé sb ma sat f =0,2.

Két qua tir chuong trinh xac dinh luc kep can thiét
la W=227,5N. Luc phay thuong 16n hon lyc khoan hay
luc tién trong nhimg diéu kién nhit dinh do dic diém
gia tri Iyc cit va khoang cach tac dung trong qua trinh
cit got. Gia tri luc kep o day la két qua da tinh dén hé
s6 an toan K=1,3 va hé sb ma sat /=0,2. Thyc t& khi
phay con cé céac thanh phﬁn mo men lat do luc dat & vi
tri cach xa tam, va chuong trinh cling c6 kha nang mé
rong tinh toan cho cac truong hgp phay phuc tap hon.
Tuy nhién trong kiém nghiém nay, luc kep tinh ra hoan
toan dong nhét véi gia tri tinh thu cong, khing dinh
chuong trinh lam viéc chinh xac.

Nhu vay véi ca 3 trudng hop kiém nghiém tir chuong
trinh Delphi, két qua thu dugc tir chuong trinh tinh toan
tu dong hoa va két qua 1y thuyét cho thiy su phu hop
gitra hai phuong phap. Su thong nhét nay khang dinh do
chinh x4c, tin cdy ctia chuong trinh, dong thoi ciing minh
chiig kha nang 4p dung rong rai va hiéu qua ctia chuong
trinh trong thyc tién san xuat co khi.
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4. Két luan

Bai bao di trinh bay co so 1y thuyét tinh toan luc
kep chi tiét khi gia cong bang cac phuong phap dugc
ding pho bién 1a tién, khoan va phay. Trén co s& do,
bai bao da trinh bay viéc xdy dung mdt chuong trinh
tu dong tinh toan luc kep chi tiét khi gia cong bang
tién, khoan va phay véi cic so dd ga dit dién hinh,
dwa trén ngoén ngir 1ap trinh Delphi, dong thoi trinh
bay ba vi du minh hoa cho viéc st dung Chuong trinh
nay. Két qua tinh toan thu duoc cho thay Chuong trinh
cho phép tu dong tinh toan Iyc kep chi tiét khi gia cong,
giam duogc cong suc, thoi gian, ting tdc do tinh toan
ma lai khong bi sai s6t nham 1an do viéc tinh toan thi
cong mang lai. Chuong trinh cé giao dién than thién,
truc quan, d& sir dung, c6 thé sir dung trén thyc tién
tinh toan luc kep chi tiét khi gia cong trong qua trinh
1ap cac quy trinh cong nghé gia cong chi tiét may hoac
st dung nhu mot gido cu dung cong tac nghién ciru,
giang day va hoc tap.

Lo&i cdm on

Nghién ctru nay dugc tai tro boi Truong Dai hoc
Hang hai Viét Nam trong dé tai ma sd: DT24-25.45.
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