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L3i ndi ddu

13 bude phdt trién k&€ tiép cia mdy cong cu trong thidi dai cong nghé
CNCthﬁng tin. Néi chung, cic nguyé&n ly va phuong phap gia ¢dng cit got

trén mdy cong cu ¢é dién (tién, phay, bao, khoan, khoét. doa, gia cong
ren,...) vit rén mdy CNC hiu nhu khéng thay d8i, chli y&u dua trén chuyén dbéng cha
phdi (chi €1 v chuy&n dong cha dung cu ¢it theo hé quy chiéu duge chon trude. Khdc
bi¢t cd bin gita cong nghé gia cong ¢é dién va cong nghé CNC 1a hé théng diéu khién.
Cong nghé ¢é dién thuding ap dung diéu khién bing co ciu cam, cdc relay, va mot s
mach diéu khién don gidn, cdn cdng nghé CNC 4p dung diéu khi€én bliing chucng trinh
mdy tinh.

B¢ diéu khién hidu qua trén mdy CNC cdn phdi vi€t chudng trinh gia cong. Ban ¢6
the vi€t chudng trinh gia cong bling tay skt dung gid'y va bat, hodc vi€t trén mdy tinh si
dung phan mém CAD/CAM. V& nguyén tic, ban phii nim vitng cde nguyén 1y viél
chudng trinh, st dung thanh thyo cdc k¥ thudt v ¢cdng cu 1dp trinh biing tay rude khi
vi€l chuong trinh rén mdy tinh. Cudn sdch nay hwdng din chi &t cdc phudng phip lip
trinh gia cong chi ti€t trén may cdng cu CNC (phay, tién, doa, cit ren,...), trén cd $§ gid
thi€t ban doc da ¢ di ki€n thire v& vE k¥ thudt, nguyén 1y vi chi i€t may, vat lidu co
khi, cong nghé gia cOng cilt got. mdy cong cu,...

Gia cdng cit got trén mdy CNC 13 cong nghé hién dai va lién tuc phdt (rién, nhung
khong qud kho nhu suy nght clia mdt s6 ngudi. Cong nghé nay chi doi hdi kién thite cd
bin v& ché tuo mdy vi tinh sdng tao clia ngudi sir dung.

Cudn siich ndy 12 thi liéu hidng din co bin vi hé théng, bao quat hdu nhi moi vn
dé vé lap trinh bing tay, bao gdm hé théng diéu khién, quy hoach lap trinh, ciu tric
chutgng trinh, cdc hdm v cic lénh (m3 G, ma M....), cdc chu k¥ gia ¢cong, cdc ché dé bi,
chugng trinh con.... vii cdc vi du 1dp trinh cu thé. Ban doc 12 k§ s co khi, nhd quén 1y,
sinh vién,... s¢ im thiy & diy nhiéu ki€n thite b8 ich vi thd vi. Py cling [A tdi liéu tham
khdo cho moi ngudti quan tim d€n Tinh vye gia cdng hién dai rén hé thdng CNC.
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Cong nghé diéu khién s6 xudt hién vao
giita th& kv 20, khoang nam 1952, nhung cho
dén ddu nhimg nam 1960 vin chua duge ap
dung trong sin xuit hang loat. Sy bung no thue
t& ¢ dang CNC bat dau t nam 1972, va thap
ky ké ti€p vdi sy xudt hién cia mdy tinh.

Trong linh vuc sdn xuat, ddc hiét 1a gia
cong kim loat, cong nghé diéu khién sé da gop
phan dan dén cudc cach mang. Ngay ca trude
khi may tinh trd thanh thiél bi khéng thé
thiéu trong mei cong ty va tung gia dinh, mdy
codng cu duge trang bi hé thong didu khién s&
da cd vi tri dde biét trong xudng co khi. Su phat
trién cta vi dién tif v& may Llinh, gdm i tde
dong cia ching doi vét diéu khifn 4, da dem
dén cdc thay doéi co ban trong sdn xudl noi
chung va trong nganh co khi ndi riéng.

BINK NGHIR BIEU KHIEN $0

Trong nhiéu dn pham, cdac nam qua da dua
ra hang loat dinh nghia vé diéu khién s6. Hau
hét cac dinh nghia dé6 déu ¢6 cing ¥ tudng, cung
khati niém cd ban, chi khde nhau vé L ngit.

Ba s0 cde dinh nghia co thé duge tong két
nhu sau:

Biéu khién s& ¢6 thé dugc dinh nghia ia su véan
hanh mady céng cu bang cach dung céc lénh ma
hoa déc biét cho hé théng digu khién may.

Cac lénh 1a sy phéi hop cdc chi céi, chit 58
va ky hiéu dude chon, vi du, ddau thip phén,
dau phén tram, d&u ngodc. Tat cd cdc lénh déu
duge viet vdi thu tu logie theo dang cho truge,
Tap hop {4t cd cdc lénh can thiél dé gia cong
chi tiet duge goi la chuong trinh NC, chuong
trinft. CNC, hoac chuong frinh gia cong.
Chuong trinh ¢6 thé duge luu dé sit dung trong
tuong lai hode tdi sd dung dé dat duge cdc két
qud gia cdng dong nhat vao thoi diém bat ky.

CONG NGHE NG VA CNC

Vé thudt ngd, cdce viét tat NC va CNC c6 sif
khdc bigt vé y nghia. NC 14 viét tit cia chng
nghé diéu khién 56, (Numerical Control), can
CNC la viét tat cua cong nghé dicuw khién s6
mday tinh  hoa  (Conputerized Numerical
Control), la su phat trién cac han cua NC, Tuy
nhién, trong thuc tién, CNC duge dung rong

rai hon. P& lam rd cing dung cua tung thuat
ngtt, ¢ ddy s& néu ra cdc khac biét chinh gita
hé théng NC va CNC.

C4 hai hé théng déu thue hién cae tae vu
nhu nhau, x¥ ly cie do liéw véi mue dich gia
cing chi ti€t. Trong ca hai trudng hop, thiét ké
bén trong cia hé thang didéu khién chaa cdc
lénh logic d& x(r 1v dur Liéu. Po la su giong nhau
gitrta hai hé théng.

Hé thang NC (khée vdi hé théng CNC) st
dung cac ham logic ¢6 dinh, dudc xay dung san
va duge néi mach bén trong bd diéu khién. Nha
lap trinh hode ngudi van hanh khong thé thay
déi cac 1énh nay. Do su néi mach ¢ dinh cua
logic didu khién, hé théng diéu khién NC déng
nghia v6i thuit ngd “mach ¢6 dink”. Hé théng
¢6 thé dién dich chuang trinh chi {i&t, nhung
khong cho phép thay d6i chuong trinh, sif dung
cdc tinh nang diéu khién. Moi thay doi déu
phai duge thue hién bén ngoai hé théng dieu
khién, thutng la trong méi trudng van phong.
Ngoai ra hé thong NC dbdi hoi bat bude st dung
biang duc 16 d&€ nhap théng tin chuong trinh.

Hé théng CNC hién dai, khac v4i hé théng
NC cii, sir dung bd vi xit 1y bén trong (vi du may
tinh). May tinh nay ¢6 cdc thanh ghi bé nhd luu
cdc chuong trinh con ¢6 kha nang thuc hién cac
ham logic. Piéu d6 cé nghia la nha lap trinh
hoic ngutl van hanh mdy cé thé thay déi
chugng trinh ngay trén bo diéu khién (lap
trong may), v6i cdc két qua tic thai. Tinh linh
hoat nay 1a wu thé lén nhai cia hé thong CNC
va c6 l& la y&u td quyét dinh, gop phan vao su
Ung dung rong rai cdng nghé nay trong san
xuidt hién dai. Cac chugng trinh CNC va cdc
ham logic duge luu trén ede vi mach mdy tinh
ddc biét, dusi dang cac Iénh phdn mém, thay vi
dudc néi k&t cing, sit dung chang han cde day,
diéu khién cai ham logic d6. Khde véi hé thong
NC, hé thong CNC déng nghia vdi thuat ngi
“mach linh hoat”.

Khi ndi vé chi dé nao dé lién quan vdi cong
nghé diéu khién 56, néi chung ¢6 thé si dung
thuat ngt NC hodic CNC. Ban cdn nhd NC ¢
thé ¢6 nghia la CNC trong néi chuyén hang
ngay, nhung CNC khong 6 y nghia la NC. Moi

-hé théng diéu khién ngay nay déu la thiét ké

CNC.



GIA CONG CNC VA GIA CONG CO BIEN

Biéu gi lam cho gia cong CNC vUgt troi so
vl cac phuong phap ed dién? Dau la ede uu
diém chinh? N&u so sdnh gita CNC va gia cong
c6 dién, ban sé thdy su tiép can trong khi gia
cong chi ti€t gdm cdc bude:

Nhén va nghién citu ban vé.

2. Chen phuong phap gia cong thich hgp nhat
3. Quyét dinh phuong phap kep chat

{dinh vi chi tiét gia céng)

Chon dung cuy cét.

Thiét lap ché d6 cdt va lUong &n dao.

Gia ¢6ng chi tiét.

Sy ti€p edn co bdn nay 1a nhu nhau 451 véi
cd hai kiéu gia cong. Sy khdc bidt chinh 1a
phuong phdp nhap di lidu. Toée d6 an dao 10
inch/phit (10 in/min) 14 nhu nhau, trong CNC
va gia cdng c¢o dién, nhung phuong phdp ap
dung khdc nhau. Piéu d6 ciing c6 thé néi vé
chat lam ngudi, kich hoat biing cich xoay nut,
nhan cong tdc, hoic lap trinh ma dac biat. T4t
ca déu lam cho chdt lam ngudi phun ra tir voi
phun. Trong cé hai dang gia cbng, ngudi dung
déu phai ¢6 kién thic vé chi tiét gia edng. Cudi
cung, gia cong kim loai, dac biét 1a cit got, chu
yéu 1a ky ndng, va ¢ mde 4 lén con la nghe
thudt va nghe nghiép cia nhidu ngusi. D6 1a sy
ung dung Diéu khién s6' mdy tinh héa. Tuong ty
moi nganh nghé khdc, vide ndm vimg CNC dén
tirng chi ti€t 1a edn thiét dé di dén thanh cong.
Khdng chi biét kién thire ky thuat, ban cdn ¢
kinh nghigém va truc gide, dai khi duge goi la
“gldc quan thit sdu” bé sung cho ky nang.

Trong gia céng ¢d dién, ngudi van hanh
diéu chinh mdy va dich chuyén tirng dung cy
cat, st dung mdt hodc c3 hai tay, dé gia cong
chi tiét theo yéu cdu, Thigt k& ctia mdy edng cu
¢d dién e6 nhidu tinh nang hé trg sy gia cong
chi ti€t, cdc cdn gat, tay quay, banh rang, dia
chia do, .. Ngu#i vAn hanh thue hién cdc dong
tac nht nhau cho timg chi tigt cung leai. Tuy
nhién cdc dong tdc “nhuw nhau”, thye té& duge
hiéu 1a “tuong tu nhau” thay vi “dong nhdt”.
Con nguti khéng co kha néng lap lai chinh xdc
tung déng tac, day la cong viée cia mdy moe,
Con nguoi khéng thé lam vidce vdi cling mue
nang sudt ¢ moi thdi diém ma khong nghi
ngoi. Moi ngudi déu cé cde thoi didm “t6t” va
thoi diem “xdu”. K&t qud ctia cde thoi didm nay,
khi duge ap dung dé gia cong chi tiét, rat khé
du dodn, do d6 s& ¢6 cdc khde biét trong loat
chi tiét cling loai. Cde chi tiét d6 khong hoan
toan nhu nhau. Duy tri dung sai kich thudc va
dd bong bé mat 1a cac van dé co ban trong gia
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cong c6 dién. Tho co khi c6 thé cd cdce phuong
phap khae nhau tuy theo kinh nghiém va cam
nhéan riéng cia ho. K&t hop cdc yéu to nay va
nhiéu y&u t6 khdc dan dén su bat dinh khd ldn
gita cac chi tiét gia cong.

Gia cong vdi sy didu khién s s& cho phép
loal b6 hau hét ede y8u t6 dan dén su bat dinh.
Phuong phédp nay khong doi héi sy tham gia
trie tiép cla con ngudi nhu trong gia cong cd
dién. Sy gia céng didu khién s6 khéng ¢dn cde
dia chia dd, can gat, tay quay, .. nhu trong gia
cong cd dién. Khi chuong trinh chi tiét da dugc
ching minh, ¢6 thé st dung véi s6 1lan khong
han ché€, luén lubn dan dén két qua déng nhat.
Diéu do khéng ¢6 nghia 1a khéng con cac yéu td
gi6i han. Dung cu cdt mon dan, vat lieu phai eo
the khong déng nhat, dinh vi 6 thé thay dsi
Cdc y€u td nay can duge xem xét va xit 1v méi
khi ¢6 yéu ciu.

Sy xu&t hién cla cong nghé diéu khién sa
khéng ¢6 nghia la sé két thac cac may cdng cy
thao tdc bang tay. Pai khi phuong phap gia
cong cd dién ¢é wu the hon so vdi didu khién sé,
Vi du, sdn xudt don chiéc hoge s6 luong it cé
thé hiéu qua hon trén may cong cu ¢b dién so
vt may CNC. Mgt 86 nguyén cing cing 6 thé
duge thuc hién trén médy 6 dién hosic ban tu
ddng hiéu qua hon gia cang didu khién s6. My
cong cu CNC khéng thay thé cho may ¢é dién,
chi bd sung cho chiing.

Trong nhiéu trudng hgp, quyét dinh 6 gia
céng trén may CNC hay khong, hoan toan dura
trén sé lugng chi tiét cin gia cong. Tuy sé
luong chi tiét gia céng theo loat luén ludn la
chudn quan trong nhung khong phii 1a y8u té
duy nhat. Sy xem xét con bao gém do phtic tap
cua chi tiet, dung sai, 46 bong bé mit.. Péi khi,
gia cdng CNC mot chi it phite tap s& ¢6 lgi,
nhung gia cong CNC 50 chi ti&t tuong déi don
gian lai khong hiéu qud bing gia ¢ong ¢d dién.

Ban can nhg, diéu khién s3 khong phat la gia
cong chi tiét. Diéu khién s6 chi 12 quy trinh hoic
phuong phdp cho phép sit dung may cing cu
theo phuong thie chinh xae, ning suat, v én
dinh.

UU THE CUA BIEU KHIEN SO
Céc wu the chinh cia diéu khién s6 1a gi?

Diéu quan trong cdn biét la finh vue gla
cong nao 6 lgi hon tir CNC va linh vuc nao gia
céng c6 dién hiéu qud hen. Ban khéng nén
nghi ring mdy phay CNC cong suat 2 hp s@ gia
cong nhiéu sén ph&m hon so véi may phay
thong dung c6 cong suat dén 15 hp. Ban ciing



ditng hy vong cdc ¢di thién rd rét vé toc do cat
va lugng an dao s0 v61 mdy moée cb dién. Néu
cac diéu kién gia céng va dao cdt nhu nhau,
th&si gian cat got trong ca hai trutng hgp sé
gan nhv bing nhau.

Nguei si dung CNC c6 thé nhan duge cic
cai tién sau:

1 Gidm thdi gian xac 1dp may.

Giam thai gian chudn bi,

Do chinh xac va tinh 13p lai.

Gia ¢ong bién dang cac hinh phitc tap.

(SRR P I

Bon gidn hda dung cu va dinh wi chi tiét.
Thdi gian cit got &n dinh.

(Wi

Tdng ning sudt chung.

M1 linh vue néu trén déu chi cung cdp kha
nang cai thién. Ngudi ding s& cd cdc mic cai
thién cu thé, thy theo loai san phdm dugc ché
tao va loai may CNC duge sa dung, phuong
phap chuan bi, 46 phuc tap cua &4 ga, chat
luong dung cu cit, triét 1y quan 1y va thiét k&
k¥ thuat, trinh do cua d6i ngn, thai 49 dai vdi
céng viéc.

Gidm thoi gian xac 1ap may

Trong nhidu truing hop, thii gian xac lap
may CNC ¢ thé giam, doi khi rdt ding ké.
Diéu quan trong can hiét la su xac lap may chu
yéu duge thue hién bing tay, phu thude phan
lén vac tay nghé cua ngudi van hanh CNC,
kigu dinh vi, va thuc tién tai xudng co khi. Thai
gian xdc lap mdy khong thue sy sdn xudt,
nhung cdn thigt, 14 mdt phin trong chi phi
tong thd. P& duy tri thai gian xdc 1ap may o
mtrc t81 thidu, can cd cde khao sat va nghién cuiu
cia quan déc xudng, nha lap trinh va céng
nhan vin hanh.

Do thiét ké ctia may CNC, thai gian xdc 1dp
may khéng phdi van dé chinh. Sy dinh vi theo
module, chuin héa dung cu cat, dd gd chuyén
dung, thay dao ti ddng, va c¢dc tinh niang tién
tien khde, déu lam cho th#i gian xdc ldp mdy
tré nén hiéu qua hon so vdi may coéng cu c¢d
dién, V&i kign thie vé san xuat hién dai, nang
sudt lao domg cé thé tang ro rét,

86 lugng chi tiét gia cong trong mét lan xdc
l4p mdy clng rdt quan trong, chu yéu dé giam
chi phi va thoi gian xde 14p may. Néu nhiéu chi
tiét duge gia edng trong mol xdc lap mdy, chi
phi xdc lap / chi Ligt 38 hau nhu khdng dang ké.
Su gidm tuong tu cing cd thé dat duge bing
cach chia nhém cdc nguyén cong khdac nhau
theo timg xac 14p may. Tham chi néu thai gian

xac lap dai hon, van ¢6 thé duge xét dén khi so
vgi théi gian can thiét dé xdc lap cdc may cong
cu e6 dién.
Giam thai gian chuan bi

Khi chuong trinh gia cong chi tiét duge viét,
va duge ching minh, ban ¢d thé si dung lai
trong tuong lai. DO thai gian chudn by cho lan
gia cong dAu tién thuegng dai hon, nhung hoan
toan khéong ddang ké trong lan gia cong thu hai.
K& ca néu sy thay déi ki thuat cha chi tiét doi
héi chinh sia chugng trinh cing chi can thai

. gian ngan, do d4 giam thoi gian chuan bi.

Th#i gian chuan bi dai, can thiét dé thiét
k& va ch€ tao dd gd cho may ¢d dién, thudng
giam ré rét bing cdch chudn bi chuong trinh
(phan mém) gia edng chi tiét va su dung do ga
don gian.

Bo chinh xac va tinh lap lai

Tinh l4ap lai va 48 chinh xdc cao cla cac
may CNC hién dai la lgi ich co bian do1 vdi
ngudi dimg. DO chugng trinh duge luu trén dia,
trong bd nh¢ mdy tinh hay trén bang td
{(phuong phdp ban dauj, chuong trinh d6 véan
khong thay ddi. Chuang trinh bat ky déu co thé
duge chinh sia theo ¥ mudn, nhung mét khi da
duoc ching minh, thuing khong can thay déi.
Chuong trinh ¢é thé tai sii dung vdi vdi 6 lan
tuy vy ma khong bi mat di liéu. Trong thue té,
chugng trinh cho phép ede y&u ti 6 thé thay
déi, chdng han sy mdn dao, nhiét dd van hanh,
luén luén cé thé luw mét cdch an toan, noi
chung chi ein su can thiép rat it cia nguii lap
trinh ho&c vin hanh CNC. B§ chinh xdc cao
cua mdy CNC va tinh 1ap lail cia ching cho
phép ché tao cdce chi ti&l chat lugng cao rat 6n
dinh theo thoi glan.

Bién dang cac hinh dang phic tap

Mdy tién CNC va trung tAm gia céng co
khi nang tao bién dang cdc hinh phdc tap.
Nhiéu nguigi dung CNC mua may chi dé 6 kha
nang gia cong cde chi tiét phie tap. Cac vidu la
s ap dung CNC trong céng nghiép hang
khong va xe hoi. Viée su dung lap trinh may
tinh hau nhu 14 bit bude dai vai thé hé dung cu
¢it chuvén dong trong ba chidu khing gian.

Céc hinh dang phuc tap, ching han khuén
mau, ¢ thé duge gia cong ma khong cin tang
chi phi d& ché tao duerng mau hodic dé gd phiic
tap. Cac chi tigt co dp bong nhu guong ¢ the
dat duge chi bing déng tdc nhan nit cdng tic,
Su luu edce chugng trinh don gidn hon nhiéu so



vi1 viée bao quan cde dudng mau, mé hinh
bang go, va cde dd gd mal dao cit,

Bon gidn hda dung cu va dinh vi chi tiét

Ban ¢6 thé loai bo cde dung cu cil phi tiey
chuiin va cde dao cdt “ti ché™, di ng cho mdy co
dién, bang cdch st dung cdc dung cu el tidu
chudn duge thiét ké dac biet cho edc tng dung
diéu khién 6. Cac dung cu cit nhidu busc,
chang han mai khoan dan hudng, mii khoan
bac, dung cu cit k&t hop, dao doa bién dang,
déu duge thay bing cdc dung eu cdt tiéu chudn.
Céc dung ey nay thuimg ré hon va dé thay thé
han so vdi cdac dung cu cdt dace bict va phi Liéu
chudn. Cac bién phap edt giam chi phi budc ede
nha cung cap dung cu cit phai gidam sd san
pham du tru, ting thyi gian cung ing cho
khdch hang. Dung cu cdt tiéu chudn thuong
duve cung cdp nhanh hon leai phi tiéu chudn.

Db ga va dinh vi chi tiét trén may CNC chi
€6 mét muc dich la giir cho chi ti&t cing ving
va eung vi tri cho tat cd cde chi Uét trong mot
loat gia cong. D& gd duye thist ke dé gia cong
chi tiét trén CNC thueng rdt don giin, khong
can cac 16 dan hudng, 15 hoac thanh dinh vi.

Thoi gian cat got va ning suat

Thét gian cat trén mdy CNC, thudng duoe
goi la thoi gian chu ky, luon luén 6n dinh. Khae
v0i gla ¢ong thang thutng, trong do tay nghé,
kinh nghiém, vad s mét méi cua cong nhan
thutng @nh huéng dén chat lugng gia chng, su
gia cong CNC do may tinh diéu khién. Cong
viee bang tay rdt it, ¢6 1& chi gdm xac lap mdy,
cdp phéi va ldy chi tidt. Dai véi cdce loat gia
cong lin (gdm nhiéu chi ti€l cing loai), chi phi
ve thai gian khong san xuat duge chia déu cho
nhiéu chi ti&t, do d6 chi phi nay hiu nhy khong
ddng ké. Loi ich co bdn cia thdi gian cit én
dinh chii yéu xudt phit tir cac nguyén cong lap
lai nhiéu lan, trong d6 lich trinh san xuat vi sy
phén chia c4c chi tiét cho timg mdy cong cu co
thé duge thue hién rat chinh xae.

Ly do chinh d& cac cong ty dat mua may
CNC la tinh kinh t&, day la su diu tu nghiém
tic, va tinh canh tranh ludn ludn thutmg truc
trong diu cdc nhi quan ly. Cong nghé didy
khién s0 la phuong tién tuyét voi dé dat duoc
sy cai thién ro rét vé ning sudt lao dong va
tang chat lugng chung ciia cidce chi tidt gia cong.
Tuang tu cdc phuang tién khde, CNC ¢dn duoe
su dung mét cdeh hop 1y vdi cdc kién thie khoa
hoc. Khi eéng nghé CNC duge su dung ngay
cang rong rii, CNC khéng con 1a wu thé riéng
caa vai eong ty lgn. Cong Ly hudng vé phia
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trude 1a cong ty bigt cach st dung cong nghe
nay mét cdch hi¢u qua va ding dung trong sy
canh tranh cia nén kinh t& toan ciu.

Bé& dat mue dich tang v6 rét nang sual lao
dong, diéu quan trong 12 ngusi dang phai hidu
cae nguyén 1y ¢ ban clia cang nghé CNC. Cic
nguyén ly nay bao quit nhiéu linh vye, ching
han mach dién Wi, so d& bac thang phue tap,
logic mdy tinh, diéu khién tg dong, thidt ke
may, nguyén 1y eat got, .. Trong cudn sdch nay,
sy nhan manh sé@ tip trung vao cac cha dé lén
quan truc tiép vdi sy lap trinh CNC, va kign
thiie vé cdc may cong cu CNC thing dung nhat,
Trung tdm gia ¢ong va may tién (dai khi con
duge goi la Trung tam Tign). Su khio sdt ehat
lugng chi tiét 1a rat quan trong déi véi nha lap
trinh va nguei van hanh may, mue dich nay
duge phan dnh trong nhiéu vi du cu thé qua cac
chuong trong cuén sach nay.

CAC KIEU MAY CONG cU CNC

Hién c6 nhiéu kiéu may CNC, s6 It
ching loai may CNC tiang nhanh cung vdi su
phdt trién cia cong nghé tu dong hoa, rat khé
liét ké tat cd cde ung dung cia chiung. Cac
nhém mdy CNC bao gom:

C

May phay va trung tdm gia cong.
May tién va trung tam tian.

May khoan.

May doa va gia cang bién dang.
Mdy gia cOng tia Ira dién.

May dap cit.

May cit béing ngon iira.

Méay hanh trinh.

Mday cdt hién dang bing laser va tia nudc.
May mai tru.

May han.

May udn,...

odoLcccocLCOorf 0u

Trung tam gia cong CNC va may tién ducc
ding nhiéu trong edng nghiép. Hai nhém may
nay ¢6 thi phin gan nhu ngang nhau. Mét s§
nganh ¢6 nhu ciu cao hon vé mot nhém may,
tuy theo yéu cau clia ho. Ban cin nhd, cé nhiédu
kién mdy tién va trung tam gia cong. Tuy
nhién, eic bude lap trinh cho may dung la
tuong tu mdy ngang hodc may phay CNC don
gian. Ngay ca gida cdc nhém may khdc nhau,
nhié¢u ting dung téng quat va qui trinh lip
trinh néi chung 1a nhu nhau. Vi du, bién dang
duge phay véi dao phay mat diu ¢é nhiéu diém
chung véi médy cdt bién dang biing tia lita dién.



May phay va trung tam gia cong

S truc tiéu chudn trén mdy phay 1a 3, gobm
cde true X, Y va Z. Chi tiét trén may phay hau
nhut ludn ludn tinh tai, duge lip trén ban may
di dong. Dao cit quay, co thé dich chuyén lén
via xubng thedc vao va ra), nhung khong dich
chuyén hoan toan theo quy dao cat.

May phay CNC, thuémg la cdc may nho va
don gidn, khéng ¢6 boé ddi dac hodc cde tinh
nang tu déng hoéa, cong suit cua chdng néi
chung tugng doi thdp. Trong céng nghiép,
ching dude st dung trong phian xuong ché tao
dung cu, cho cde mue dich bao tri, hodc san
xuil hang loat nhd. Chung thuong duge thigt
ké dé gia cong bién dang, khdc vdi mdy khoan.

Trung tdm gia céng CNC duge st dung pho
bi€n hon, hidu qud hon so vdi mdy khoan va
méy phay, do ¢6 tinh linh hoat cao. Uu th&
chinh cda trung tam gia céng CNC doi véi
ngudi dung Ia kha nang chia nhém cdc nguyén
¢hng khac nhau va cing mot quy trinh xde lap
may. Vi du, khoan, doa, doa bién dang, cat ren,
gia cong bé mat va phay bién dang, déu duge
tich hgp vao mit chugng trinh CNC. Ngoai ra,
tinh linh hoat dude ting cudng bing su thay
dao tu déng, st dung bd thay dao d€ giam thoi
gian chay khing, phin 46 cho mat bén caa chi
tiel, s dung chuyén déng guay cuda cde tryc
phu va nhiéu tinh ndng khde. Trung tim gia
cong CNC co6 thé duge trang bi véi phan mém
déc biét diéu khién téc 49 cat va lugng an dao,
tudi tho dac cit, do tu déng trong khi gia cong
va diéu chinh d6 léch néu co, va cdc tinh ning
khac cho phép tiét kiém thoi gian va ting
ning sudt gia cong.

Trung tdm gia coing CNC ¢6 hai thigt ké ca
ban, ding va ngang. Khdc hiét chinh gitra hai
kiéu nay l1a ban chat cua nguyén eong co thé
thue hién trén may mét ciach hicu qua. Poi véi
trung tadm gia cong CNC kiéu ding, kigu gia
cong thich hop nhit la cdc chi tigt phang, 1ap
vdi dd gd trén ban mdy, hoidc kep trong mam
cap. Trung tdm gia cong CNC kiéu ngang
thuirng ding dé gia edng nhidu bé mit trén chi
tiét. Ching han vé hép bom va cace hinh dang
kigu khoi lap phuong. Gia cong nhiéu bé mat
trén cdc chi tigt nho c¢iing ¢6 thé duge thue hién
trén trung tdm gia cdng CNC kigu ding dugc
trang b1 ban may quay.

Cae bude lap trinh la nhu nhau ¢ho ca hai
ki&u thift ké, nhung kiéu ngang thudng can co
thém truc phu (thudng la truc B)., Pay 14 truc
dinh vi don gidn (truc chia d4) cho ban may
hoac la truc quay dong thoi gia cong bién dang.

Trong sach nay s& Lap trung vao cdc ung
dung trung tdm gia eong CNC kieu difng, vdi
mdt phdn dac bigt vé xac lap va gia ¢hng trén
trung tam kiéu ngang. Cac phuong phip lap
trinh nay cing cdé thé dp dung cho mdy phay
CNC nhé, may khoan va cit ren, nhung nha
lap trinh cdn xem xét gidi han cia ede may do.

May tién va trung tam tién

May tién CNC thudng la mdy cong cu ¢ hai
true, truc ding X va true ngang 7. Tinh ndng
chinh cua mdy tién khie bigt véi may phay 1a
chi tiéL guay xung quanh duing tam mdy.
Ngoai ra dung cu cat thudng tinh Lai, 1ap trong
ban xe dao di trugt. Dung cu ciit chay theo bién
dang cua quy dao dung cu cit duge lap trinh.
Péi vdi mdy tién CNC ¢6 dd ga phay, dugce goi
la dung cu cdt séng, dac phay c6 déng ¢d riéng,
¢6 thé quay trong khi true chinh tinh tai.

Thiét ké may tién hién dai ¢6 thé 14 ngang
hoide ding. Kiéu ngang phd bién hon kiéu
ding, nhung ca hai thiét k& déu ¢é muc dich
riéng trong san xuit. Méi kiéu déu c¢6 nhiéu
dang thiét ké&. Vi du may tién CNC kiéu ngang
c6 thé dugc thi€t k& vdi bang mdy ngang hodc
bing mdy nghiéng, kiéu thanh, ki€u ¢6 mam
ciip, kidu van nidng. BS sung cho cde phéi hgp
nay 12 nhiéu loat phu tung gidp cho may tién
CNC tro thanh may céng cu rat linh hoat. Néi
chung, cdc thiét bi phu, ching han u déng, g6i
tua cd dinh hosic di déng, do ga kep chi tiét, do
ga truc phay, .. déu la nhing thanh phan pha
bién trén may tién CNC, lam cho mdy trd nén
rat linh hoat va da nang, thuong duge goi la
trung tém tién CNC. Cac vi du lap trinh su
dung thuat ngd may tién CNC, nhung van chap
nhin moi tinh nang hién dai cua trung tam
tién CNC.

NMAN LUC SU DUNG CNE

Miy tinh va médy céng cu déu khéng ¢é tri
tué. Ching khong thé suy nghi, khong thé
danh gid tinh hudng theo ly tri. Chi ¢6 con
ngudi vdi ki€n thuc va ky nang xdc dinh méi ¢
thé thue hién diéu dé. Trong linh vue dieu
khién s8, cdac k¥ ning nay thuong thude vé hai
nhém ngudi, nhéom {dp trinh va nhém gia cong.
56 lugng va nhiém vu cua ho toy thude vao
cong ty, loai sén phdm va quy md san xudt. Tuy
nhién, cdc vi tri nay rat khac nhau, di nhiéu
cong ty két hyp ca hai nhém chice nang cho mét
ngudi, duge goi 1a ngudi {dp trinft/vdn hanh
CNC.
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Nha Iap trinh CNC

Nha lap trinh CNC {a nhan vit ed trach
nhiém I¢n nhét trong xuing may CNC. Nguai
nay thudng chiu trdach nhiém vé sy thanh cong
cua cong nghé diéu khién s6 trong nha may,
phu trich cic van dé lién quan dén sU van
hanh CNC. Du nhi¢m vu ¢6 thé thay ddi, nhung
nha lap trinh CNC cdn chiu trach nhiém vé cdc
tac vu lién quan dén sy sit dung c6 hidu qua edc
may CNC. Bdy 1a nhan vat chiju trdch nhiém
vé nang sudt va chat lugng vdn hanh CNC.

Nhiéu ngudsi lap trinh CNC 1a ede nha ché
lao may giau kinh nghiém thue tién vé van
hanh la co s¢ cho khd ning “gia cong” chi tidt
trong moi truong van phong. Nha lap trinh
CNC phai ¢6 khd nang hinh dung moi chuyén
dong cia dung cu cdt va nhan biét moi véu t§
€161 han 6 thé c¢6. Nha lap trinh phai cé kha
nang thu thap, phan tich, xi 1y vi tich hop méat
cach logic mot d@ 1idu da thu thap thanh
chuong trinh gia cong. Noi mét csch dan gian,
nha lap trinh CNC phai c6 kha niang quyét
dinh phuong phdp san xudt téi uu trong céc
diéu kién cu thé,

Ngoai ky nang gia cong vi cong nghé, nha
ap trinh CNC con phdi hiéu cic nguyén ly
toan hoc, dac biét 1a dp dung cac phuong trinh,
glai cdce gdc va cung tron, cae ham lugng giae.
Ngay cd vdi lap trinh duge may tinh hda, cde
phuong phdp lap trinh thi cong 14 co s¢ dé
higu ro phdn xuat Uir mdy tinh va didu khién
phan xuit do,

Phim chit quan trong cda nha lap trinh
CNC chuyén nghiép la khd niang lang nghe
dong nghiép, cac k§ su, ngudi vin hanh CNC,
nha qudn 1y. Kha nang dd la didu kién tién
quyét dé ban trg nén linh hoat hon, L d6 ¢
thé nang cao chat lugng lap trinh ONC cda
minh.

NGUDI VAN HANH MAY CNC

Ngudi van hanh may ¢ong cu ONC git cuong
vi b6 sung cho nha lap trinh CNC. Nha lap
trinh v& nguéi van hanh ¢6 thé 1a mot nguei,
diéu nay thuong duge dp dung trong cdc xudng
¢d khi nhd. Tuy hau hé&t cac nhiem vu cia thg
van hanh may cong cu ¢d dién da duge chuyén
giao cho nha lap trinh, nhung nguéi van hanh
CNC vin ¢6 cac trach nhiém dac thu, Trong
cdc trugng hap phd bi€n, ngudi van hanh chiu
trach nhiém vé dung cu ¢t va xdc lap may,
thay d6i cace chi tiét, thudng kém theo sU giam
sal trong khi gia cdng. Nhidu cong ty tien hanh
kiem tra chat lugng ngay tai may, ngudi van
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hanh mdy cong cu, dis bing tay hay may tinh
héa, déu phai chiu trach nhiém vé chat lugng
cong viée duge thue hién trén mdy daé. Mot
trong nhitng trdch nhiém rat quan trong cia
ngusi van hanh mdy CNC 1a bdo cdo cdc phat
hién vé ting chuong trinh cho nha lap lrinh.
Ngay ed voi kién thue, ky nang, sy tap trung va
kinh nghiém, chudng trinh da viét, vin ¢6 thé
duge c¢di tién. Ngusi van hanh CNC, 1a nguai
trifc tiép gia céng trén may, ¢6 thé nhan bidt
nhiing diéu can cai ti€n trong cdc didu kién cu
thé.

AN TOAN vO1 MAY CNC

Trén tugng clia nhiéu cong ty thuong 6
khau higu an toan v8i mét cau don gian:

Quy tac an toan thd nhat 1a

tudn theo moi quy tac an toan

An toan d day khong dinh huong theo lap
trinh hay gia céng. Ly do 14 an toan hoan toan
dée iGp. An toan c6 vi tri dic biél Ta huéng dan
hianh vi cta titng ngudi bén trong va ca bén
ngoal xudng ¢d khi. Thoat nhin, an toan lién
quan chiit ché véi sy gia cong, van hanh may,
va ¢o & cd sy xde lap may. Diéu d6 1a ding
nhung rd rang chua du dé bao dam an toan.

An toan la y&u td quan Lrong nhat trong lap
trinh, xdc 1ap mdy, gia cong, dung cu cit, ga
lap chi tiél, gidm sat, van chuyén, va thao tac
cua chinh ban trong cong viée hiang ngay d
xudng co khi. Su chi trong vé an toan khong
bao giv thira,

Thoat nhin, du¥ng nhu trong linh vue CNC,
an toan chi la van dé tha yéu. G day, hau het
déu i dong. Chuong trinh gia cong chay lap lai
nhiéu lan, st dung ciing loai dung cy cat, su xac
lap mdy don gidn, .. Toan bé didy nay cé tha
dan dén sy chi quan, tham chi coi thudng cac
quy dinh vé an toan. Quan diém do c6 thé c6
cie hiu qua nghiém trong.

An toan i chu dé 16n, ¢ vai diém rat quan
trong Lién quan dén hoat déng CNC. Tirng nha
ché tao mdy déu ean biét cdc nguy hiém cua
thiét bi dién va co khi. Buge thu nhit hudng
dén lam viéc an toan la khu vuc lam vige phai
sach sé, phoi vun, vét ddu ma, va céc loai rdc
khéng duge dé dong lai trén san xudng, Su cha
¥ dén an toan cd nhan la rit quan trong. Y
phuc qud réng, dé trang sic, khan quang, toc
daikhéng duge bao vé, sit dung ging tay khong
chuiin, vi cde tiéu tist khac, déu nguy hi&m
trong moi truong gia céng co khi. Sy bao vé
mit, tai, tay va chdn la ral cin thiét.

Trong khi may dang hoat dong, cic thist bi



bao ho phai ¢ dang vi tri, moi bd phan chuvén
dong déu duge che chan. Can dae biét cha v
xung quanh ede true quay va cdac bé doi dao cit
tu déng. Cde bd phin khac ¢6 thé gay nguy
hiém bao gbém hé thing cdp phoi va ldy sin
phiam, bd chuyén tai phdi edt, khu vue didn dp
cao, Wi ndng, . sy ngat nd kél cac khoa lién
dong. hodc cde tinh ndng an toan khic ludn
ludn nguy hiém, va bat hop phip, néu khéng
dugce phép cua ngudrt ¢o trach nhiém,

Trong lip trinh, su quan sdt cdc quy dinh
an Loan eing rat quan trong. Su chuyén déng
cua dung cu cat co thé duoce lap trinh theo
nhiéu cdch. Toe dé va lugng an dao ¢é tinh thue
tien, khong chi “chinh xdc” theo toan hoc
Chiéu sdu ciit, cde dac tinh dao cat, tat ed déu
¢6 anh hudng dai véi tinh an tean chung.

HINH HOC MAY
Hé toa do tay phdi

Trén truc sé, goc phdan fiz va cdce truc, diém
gbe toa db chia ting true thanh hai phan. Pigm
zero — gée toa dé — phan chia gitia phan duvng
via phan am cua true toa dé. Trong hé toa do
lay phai, true dwong bat diu tu diem gde va
hudng vé bén phdi ddi vdi true X, hudng (én dsi
vai true Y, va huidng dén diegm chiéu vudng géc
doi vdi true 7. Cae chiéu nguye lai 1a am.

Néu dat hé toa do nay 1én ban tay phai,
ching sé tuong ung chiéu tir goe dén ddu ngén
cdi hofdc ngoén tré va ngin girta. Ngon cdi
huéng theo chiéu X, ngdn tré chidu Y via ngén
gitra la chiéu Z.

Hau hét cic may CNC déu duge lap trinh
vdi phuong phdp toa do fuyét doi, dua trén géc
toa 4o X0Y0Z0. Phuong phdp toa dé tuyét doi

XZ PLANE = MAT PHANG XZ
XY PLANE - MAT PHANG XY
¥Z PLANE = MAT PHANG vZ

Hinh 1.1. Hudng tiéu chudn cta cac mat phdng va
cac truc mdy CNC

tudn tha chit ché ede nguyén téce cua hé toa do
vubng goc (FHé toa dé Descartes).

Hinh hocndy 1a quan hé caa cde khoang
ciach gitta diém cd dinh (rén mdy va diem lua
chon trén chi tiét. Hinh hoc may CNC thuong
st dung hé toa do tay phiii chiéu true duong va
am duge xdce dinh bang quy uée chigu. Nguyén
tic cd ban d6i vdi true Z la day luon luon la
true. ma theo truc dé ¢ thé gia cong 16 don
gian vdi dao mot ludi cdt, chang han khoan,
chudt, EDM hoeac chium laser. Hinh 1.1 minh
hoa su dinh huéng diéu khién ctta mdy edng cu
kigu XYZ.

Binh hugng truc - phay

Mdy 3 truc c¢o ban st dung ba truc diéu
khién chuyén déng, d6 1a truc X, true Y va fruc
Z. Truc X song song v6i chiéu (kich thude) did
nhat cia ban may, truc Y song song vdi chiéu
(kich thudce} ngdn nhit clia ban may va truc Z
la chuyén déng cia true chinh, Trén Lrung tam
gia cong dimg, truc X la chiéu doe ban may,
truc Y la chiéu ngang va truc Z la chidu truc
chinh. Do1 vé1 trung tam gia cong ngang, thuat
ngd hoi thay déi so thiét ké cua ede miy nay.
Truc X 1a chiéu doc ban may, truc Y lia chiéu
eiit, va truc Z la chiéu truc chinh. May ngang ¢é
thé dugc coi la may ding khi quay 90" trong
khéng gian. Tinh ndng bé sung cua trung tam
gia cong ngang la truc phan d¢ B. Cde truc may
CNC ding duge minh hoa trén Hinh 1.2

z-l'

Y+ .

X+

~x

.
|
!
i

Hinh 1.2. Cac truc may coa
trung tam gia cong CNC dung.

Binh hwény truc - tign

Hau hét cdac may tien CNC déu ¢6 hai true
X va Y va c6 thé ¢6 thém cdc truc phue. Truc
thit ba, truc C, dudce thiét ké cho cde nguyén
cong phay va la thy chon trén may tien CNC.

Diéu phé bién d6i véi cdc may tien CNC
trong cong nghiép 1a sy dinh hudng kép cua cdc
truc XY May tién duge chia thanh méy tién
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Hinh 1.3. Cdc truc may cia may tién ftrung tam
tién} CNC

trude va sau. May tién trudge tong tif may tién
¢ dién. Moi kiéu may tién c6 bang mdy
nghiéng déu la may tién sau. Ky hiéu cic true
c6 thé khong tudn theo cde quy tdc todn hoe.

Cac truc phu

Kiéu may CNC bat ky déu cé thé duge thiét
ké v61i mot hode vai truc bs sung, thutng duge
coi 1a ede true phu véi ky hidu U, V, va W. Cac
truc nay thudng song song vdi cice truc chinh X,
Y, va Z tuong ing. D61 vdi cdc irng dung quay
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Hinh 1.4. Quan hé gita cdc frific may chinh va phu

hoac phan 49, cdc true phu duge ky hidéu ta A,
B, C khi quay quanh true X, Y vi 7 tuong ung.
Chiéu ducng cua true quay thoace phdn do) la
chiéu tién cia ren phdi theo chiéu duong cua
true X, Y hodc Z. Quan hé gidta cac truc chinh
va true phu duge néu trén Hinh 1.4,

Cdc vector tdm cung (tron) khong phai la
cac true thure su, nhung ¢é quan hé véi cie truc
chinh XYZ. biéu nay seé duge trinh bay chi tigt
trong Chuong 28.



PHAY GNC

Nhiéu kiéu may ONC duge si dung trong
chng nghiép, da sé la trung tam gia cong CNC
va ndy tién CNC. Tiép sau chung 1a cde may
gla eong Lia lua dien EDM, may tao hinh va cdce
may cd thiél ké ddc biét. Tuy trong tam cda
cudn sdch nay la hai kiéu may chiém phan lon
thi trudng, nhung nhiéa v tudng Lhun" cung
duge ap dung cho cac trang thiét bi CNC khac.

MAY CNC - PHAY

Noi dung vé may phay CNC rit nhidu, ¢
thé trinh bay trong hang chuc cudn sach. Moi
may cbng cu ti may phay don gian dén may chép
hinh 5 truc déu thudc loai nay. Chang khdc
nhau vé kich ¢, tinh ning, tinh thich hop d8i
Va1 cie nguyén cing xac dinh,. nhung déu co
mjt diém chung — cae true chinh eda ch g fa
frie X va true Y, vi ly do do ching duge gol 1a
miy XY.

Trong nhém mdy XY con ¢6 may gia cong
tia lda dién (EDM), mdy cat bang laser va tia
nude, may eat bang ngon lita, may hanh trinh..
Tuy ching khong duge phan loai theo may
phay, nhung duge néu ra ¢ day do phan tin cdc
k¥ thuat lap winh ap dung cho may phay déu
ddng nhat vdi cac kitu may dé. Vi du ro nhit la
gla cong bién dang, quy trinh phd bién déi vai
nhiéu may CNC.

Mady phay ¢6 thé duge dinh nghia nhu sau:

May phay ia may cong cu ¢o kha nang chuyén
dong cat dong thdi, st dung dau phay lam dyng

cuy cét chinh, doc theo it nhit hai truc trong cung
thai diém,

Pinh nghia nay khéng bao gém may cp
khoan, do thiét ké cua chang chi xét dén vi trf
ma khong tinh dén bién dang. Pinh nghia cing
khong gom mdy EDM va cac loal mdy cil khac,
do ching c6 kha nang gia cong bién dang
niumg khong su dung dau phay. Nguii dung
nhimg loai miy d6 van ¢6 nhiéu diéu bé ich tir
cic n61 dung duge trinh bay treng sach nay.
Céc nguyén tde chung ¢ day déu ci the ap tung
cho hau hét cde mdy eong cu CNC. Vi du, may
EMD sut dung dutrng kinh day (dién cue) cit rat
nhé. Mdy cit laser st dung chum laser lam
dung cu cidlt, ciing ¢6 duvng kinh cho trude,
quyét dinh chiéu rong ranh cat. Néi dung sé
tap trung vao cde may cong cu cat goi kim loai
su dyng nhiéu kidu ddu phay khdc nhau lam

dung eu chinh dé gia céng bién dang. Do diu
phay cd thé =it dung theo nhidu cach, trude hél
ban hay khdo sat cdc ki€u mdy phay théng
dung.

Cac Kiéu may phay

My phay c6 thé duge chia thanh ba nhém
chinh

0 Theo s& truc — hai, ba, hodc I6n hon
O Theo hudng truc ~ ding hodc ngang
O Ca hodc khdng cd bd thay dap

May phay véi chuyén déng truc chinh
lén [xudng, duve goi 14 mdy phay dang. May
phay ¢¢ chuyén dong truc chinh vao/ra, la may
phay ngang (Hinh 2.1 va 2.2}

Céc dinh nghia don gian nay chuw phan
dnh dung thie t& dang dién ra trong ché tao
may cong cu hién nay. Céng nghiép mdy cong
cu lién tuc phat trién. Cde mdy méi va manh

Hinh 2.2. S0 d6 trung tam gia céng CNC ki6u ngang
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hon duge thidt k& va ché tao trén toan thé gici
ngay cang nhiéu tinh niang hon.

Hau hét cde mdy hien dai dugc thidt k& d&
gia cong phay déu c6 kha nang thue hién nhidu
nguyén cong, khong chi ¢é phuong phip phay
truyén théng. Cdc mdy nay con ¢6 nhiéu tinh
nang tich hgp, ching han khoan, chudt 15, cit
ren, gia ¢dng bién dang, .. ching cé thé duge
trang bi v&i hop chia nhiéu dao, bd thay dao
hoan toan ty déng (ATC), bo thay chi ti&t
(APC), va bo diéu khién may tinh hoa (CNC),
Mt 53 kiu mdy con ¢6 cic tinh nang bé Hung
chang han giao dién robot, ¢ip va 18y phéi ty
dong, hé thong do va cdm bién, cdce tinh nang
gia cong Lie do cao va nhiéu dace tinh khdc cta
cong nghé hién dai. Cau héi la ¢de may cong cu
tich hgp nhiéu tinh nang tién tién cé thé dLrUL
coi 1a mdy phay CNC don gian? Chde ¢hén la
khong. Cac may phay ¢é it nhat la vai tinh
nang tién lién, tré thanh nhém may cong cu
mo1— Trung tam gie cing CNC. Thuit ngir nay
chi lién quan dén CNC, hoan toan khéng cé
trung tam gia cong bang tav.

Truc may

May phay va trung tdm gia céng o it nhat
ba truc X, Y, vi Z. Mdy sé trd nén linh hoat
hon néu cd thém truc thy tu, thubmg la Lruc gquay

hodc phan d¢ tky hic¢u la true A déi véi may

ding va true B d6i v6i mdy ngang). Cé thé dat
duge tinh linh hoat cao hon v6i may nam truc
hode nhiéu tryec hon, May don gidn v6i nam
true ¢d the doa 16, gom ba truc chinh, mét truc
quay (thutong la truc B} va truc song song véi
truc Z (ky higu la truc W). Tuy nhién mady phay
bién dang 5 true linh hoat va phie tap la kiéu
duge dung trong eomg nghiép may bay, can co
su chuyen dong cdt dong théi nhiéu true dé gia
cong cde hinh dang phire tap, cic mat cong 161
va lom.

Truge day cde thuat ngd may hei va bdn
truc hode may ba va bdn tryc duge dung dé
biéu thi kiéu mady vdi chuyén dong cit dong
thoi LAt ca cde true eon nhidu han ché. Vi du
may dung 4 truc, cd ba truc chinh [a X, Y, Z va
ban phéan d6, duge goi la truc A. Ban phan do
diung dé dinh vi, nhung khong thé quay déng
thoi véi chuyén déng cia cdce true chinh. Kiéu
mdy nay duge goi 1a mdy ba va bean truc. Nguge
lai, may tuong tu nhung phic tap hon duge
trang bi ban mdy quay toan phan, duve thiét
ké 1a may bon true. Ban quay ¢6 thé chuyén
dong dong thoi véi chuyén dong cdt cua cae
truc chinh. Bay la vi du vé& mdy cdng cu “bon
truc” thue sy,
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Méi trung tdm gia eong déu cé cde die tinh
ky thuit do nha ché tao mdy cdng cu cung cép,
Nha ché tao liét ké nhidu dac tinh k§ thuat,
cho phép dé dang so sanh mdy nay vdi may

khdc.

Trong hé théng phay, ¢é ba kidu may cong
cu phi bién:

U Trung tdm gia ¢bng CNC kidu thing—\MC
O Trung tim gia cong CNC kigu ngang— HMG
O May phay doa CNG kifu ngang

Céc phuong phap 1dp trinh hiu nhu khéng
khac nhau giita cdc kiéu may, tri ede tiy chon
bé sung va phu tung dac hiét. Cac khac biét
chinh bao gom huéng cia cdc true may, truc
phu dé chia d6 hodc quay, kiéu nguvén chng
thich hgp trén timg loai may, ki€u trung tam
gla cong thong dung nhdt — Trung tém gia
cong dung (VMCj ¢6 thé dai dién cho cdc may
khdic trong nhém nay.

Trung tam gia cdong diing

Trung tdm gia cony ding duge st dung chi
yeu cho kiéu gia cdng phing, chang han cidc
tdm, hau hél qua trinh gia cong duge thue hign
chi trén mét mat cua chi tiét trong mot xac lap
may.

Trung tdm gia edng CNC kiéu ding (VMC)
con ¢é thé dugce str dung véi truc thir tu, thuang
la dau quay 1dp ngang hoac ding, tuy theo yéu
cau va kifu mdy. Truc thd tu nay c6 thé duge
dung dé phan dé hodc quay toan phan Néu két
haop vél u dong, true thit tu trong cau hinh dung
€6 thé duge dung dé gia cong cde chi tiet, dai
can dd & ca hai dau.

Hau hét cde thg van hanh trung tam gia
cong ding déu lam viée véi edu hinh ba truc va
ban mdy khéng ¢6 true thy .

Dudi géc do 14p trinh, ban can chd y it nhat
hai van dé:

Q MOT - Lap trinh ludn udn xac dinh vi tri tg diém quy
chiéu theo tryc chinh, thay vi theo chiéu thg vin hanh.
Didu nay co nghia 13 diém chigu I3 chigu thing xuong
theo goc 90° hudng dén ban méy dé trién khai chuyBn
ddng cla dung cu cit. Nha 4p trinh ludn (udn nhin mat
trén cla chi tidt gia cong.

O HAI - Cac ddu mSe dinh vi trén may bifu thi chuyén
déng thea chiéu duong va dm cla cac truc may. DAl vai
fap trinh, cdn bd qua diu méc nay, ching chi bigy thi
chigw gia ¢bng khong bidu thi chidu l&p trinh. Cac chifu
ip trinh hodn toan nguoc vai cdc dau mée trén may
thng cu.



Trung tam gia cong ngany

Trung tdm gia céng ngang con duege phan
loai la cdc may van ndng nhiéu dung cu cét,
duge dung cho cde chi tiét hinh khéi, hdu hét
cde quy trinh gia cdng duge thyc hién trén
nhiéu bé mit trong mét xdc lap may.

Noi chung, ¢é nhiéu ing dung trong linh
vie nay, thutng 14 cac chi tiét 1on, chdng han
vo hop bom, vé hép s8, block dong co dot
lrong.. Trung tAm gia ¢éng ngang ludn luén c6
ban phan d¢ dac biét, thuting ¢6 b thay dao va
cic tinh ndng khac,

Do tinh linh hoat va phic tap cia ching,
cac trung tadm gia céng ngang ¢6 gid cac hon

Duci gée d¢ lap trinh, cé nhidu khée hiét
dédc thi, chd yéu lién quan téi b thay dao tu
dong, ban phan do, va trong mét sé trudng
hgp, cdc phy ting bd sung tinh nang. Tat cd
cac khac bhiét nay déu tuong d6i nha. Viet
chuong trinh cho trung tam gia c¢éng ngang
khong khdc véi viét chuong trinh cho trung
taim gia cdng duang.

May phay doa ngang

Phay doa ngang ciing 13 mdy CNC. May
nay kha giong trung tdm gia ¢céng ngang CNC,
nhung 6 cac khae biét rieng. Néi chung, may
phay doa ngang thi€u mét s6 tinh nang chung,
chang han bo thay dao tu déng. Cong dung
chinh cia mdy 1a thuc hién cac nguyén cong

nhiéu so v6i trung tam gia cong dung.

Bang 2.1 Trung tam gia cong dung va ngang — cac dic tinh Ky thuat

Déc tinh Trung tdm gia cdng dirnp Trung 1@m gia céng ngang

56 trug 3 tryc (XY7) 4 truc (XYZB)

. s . 780 x 400 mm 500 x 500 mm
Kich thude ban may 31 x 16 inch 20 x 20 inch
S8 dung cu cat 20 36

. . . 575 mm 725 mm
Hanh trinh euc dai truc X 99 5 inch 285 inch

. . . 380 mm 560 mm
Hanh trinh cuc dai truc Y 15 inch 29 inch

. . . 470mm 560 mm
Hanh trinh cuc dai trug Z 18 5 inch 22 inch
Goc phdn dd ban may N/A 0.001 do
Tdc dd true chinh 60-8000 v/ph 40 - 4000 viph

. - . AC 7.5/5.5 kw AC 11/8 ki
Gong suat tryc chinh AC 10/7 HP AC 15/11 HP
Khodng cach mii truc chinh — 150-625 mm 150 - 710 mm
ban may — truc 2 6-24.8 inch 6 - 28 inch
Khoang cach mii trug chinh - 430 mm 30 - 560 mm
ban may - truc ¥ 17 inch 1.2 — 22 inch
Bg ¢bn trug chinh Na. 40 No. 50
Kich ¢d can dao BT 40 CATS0

Khoang tfic d6 cit

2-1000 mmi/phit
0.100 - 393 in/ phit

1 - 10000 mm/ph
0.04 - 393 in/ph

Tc d6 chay ngang nhanh

30000 mm/ph {XY)-24000 mm/ph (2)
1181 in/ph (XY} — 945 inph (7)

30000 mm/ph (XY) - 24000 mm/ph (2}
1181 in/ph (XY) - 945 infph (7)

Chon dung cu cit

B3 nhd nglu nhién (RAM)

B nhd ngau nhign (RAM)

L . 80 mm (rong 150/ § dao réng) 105 mm
Butng kinh dao cat max 3.1510n {rBng 5.8/ 8 dao rong} 4.1 inch
e ,v 300 mm 350 mm
Chigu dai dao cdt max 11.8 inch 13.75 inch

. 6 kg 20 kg

Treng fugng dao cit max 12 Ibs 44 Ips




doa, dic biét 14 doa 16 sau. Vi 1y do d6, doan néi
dén truc chinh duge thie hién bang éng long
vdi thigt bi dac biét. Tinh nang thd hai la true
song song véi truc 4, duge goi la true W. D co
truc tht nam (X, Y, Z, B, W) nhung may phay
doa ngang van chua phai 12 may ném truc thue
su. Truc Z (6ng 16ng) va truc W (han mdy) lam
viée theo hai chidu nguge nhau, dé chung 6 thé
duge ding cho cac chi tidt 16n va cde khéng
gian kho véi 161, Piu d6 con c6 nghia }a trong
khi khoan, ban may tién veé phia 6ng long. Ong
nay la moét phan lap v6i truc chinh. Ong 1éng
trong truc chinh -6 noi dung eu cit quay, con
chuy€n déng vao/ra do ban may thue hién, Ban
hay suy nghi phuong phdp thay thé trén may
phay doa ngang, néu éng 1dng qua dii sé giam
dd bén va tinh cing ving. Gidi phdp 1& chia
chuyén déng truc X thanh hai phin — éng long
doc theo truc Z chi chuyén déng phan hanh
trinh huéng dén ban mdy va chinh ban may,
truc W mdi, sé& chuyén déng phan hanh trinh
huéng dén truc chinh. Ca hai sé gap nhau &
phén cua chi tiét e6 thé dugc gia cong sit dung
toan bd ngudn dao cat.

M4y phay — doa ngang c6 thé dugc goi la
mdy CNC 3% true, nhung chiac chidn khong
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phai la may CNC 5 true, di ¢6 thé d&€m sé true
la nam. Cace budce lap trinh trén may phay dea
ngang tuong tu ifrung tam gia céng ding va
ngang.

Cac dac tinh ky thuat théng dung

Bdng 2.1 liét ké cde dic tinh ky thuat phd
bién cta Trung tédm gia cong ding CNC va
trung tim gia cong ngang CNC. Cac dac tinh
k¥ thuat nay duge x€p trong hai cot chi dé
thudn tién, khéng nham muc dich so sanh. Pay
la hai kiéu may khac nhau vdi céc dac tinh
riéng, khong thé va khong nén so sanh. Pé so
sdnh cdc mdy cong cu clung loai, nha ché tao
cung cdp cdc bang dic tinh k¥ thuit la co sg dé
so sdnh. Cdc bang nay liét ké dg lidu da kiém
dinh, cht y&u la di {igu k¥ thuat, bidu thi cac
tinh nang chinh cua tirng may. Su so sdnh chi
nén thuc hién giita hai mdy cung loai ching
han gita hai trung tdm gia cdng ding hodc hai
trung tam ngang, va sy lya chon dua trén nhu
cdu gia cdng thue 18 cda xudng co khi. G day s
tdp trung chi ¥ vao cdc dic tinh k¥ thuit cdn
thiét ddi vdi nha l4p trinh va thg van hanh
CNC. '



TIEN CNC

MAY CNC - TIEN

May tién la mdy cong cu phé bién trong
moi xuong co khi. May ti¢n duge dung dé gia
cong mat truc hoac cén, chdng han truc, vong
chan, banh xe, 13, ren,.. Nguyén céng tién théng
dung nhat la eit bo vat lidu tir phai true, sd
dung dao tién dé ¢it mat ngoai. M4y tién con
duge dung dé gia cong 15, cdt ranh, cit ren,..
néu dung dung cu edt thich hgp. Mdy tién quay
(revolve} thuang ¢6 kha nang gia céng y&u hon
may tién thong dung, mbi lan chi 14p mét hoac
hai dao cdt, nhung nang lic gia céng l¢n hon.

Gia cong tién phd bi€n duge diéu khién
bang hé théng CNC sit dung cdc mdy trong
céng nghigp duge goi ta trung tdm tien CNC
hodc don gidn 1a m4y tién CNC.

Thuat nglr “trung tam tign CNC” it duge sit
dung nhung cé ¥ nghia chinh xdc hon, duge
hiéu 1a mdy tién may tinh héa (may tién CNC)
¢6 the duge ding cho nhiu nguyéen cong chi vdi
m{t xdc lap mdy. Vi du, ngoai cac nguyén cing
tién tiéu chudn, nhu tién mat ngoai, tién 16,
may tién CNC con c6 thé duge dung dé khoan,
cit ranh, cit ren, cha gai nham, danh bong.
Mdy c6 thé duge diung trong céc ché dé khdc
nhau, chang han gia céng véi mam cap, éng
kep, cAp phoi thanh, hodc gitra cac tdm, ngodi
ra con c6 nhiéu t§ hgp khdc. May tién CNC
dugce thiét k&€ d€ 14p nhiéu dung cu cit trong
gid xoay, ching c¢6 thé ¢6 dé ga phay, mam cip
phén d9, truc phu, u dong, goi tua va nhidu
tinh néng khdc, c6 thé khéng ¢6 trong may
tién truyén thdng. Mdy tién vgi hon ban truc
bdt d&u tré nén phd bién. Vi cde tién bo lién
tuc trong c¢éng nghé may cong cu, ngay cang
nhiéu mdy tien CNC trén thi trudng duge thiét
k& dé thyc hién nhiéu nguyén cdng trong mot
ch€& do xdc 1ap may, da s6 cdc nguyén céng dé
trude day chi thye hién trén may phay hodc
trung tim gia cong.

Cac kidu may tign CNC

V& cg ban, may tién CNC ¢6 thé duge phan
loai theo kiéu thiét k& va theo g6 lugng truc.
Hai ki€u ¢ ban 1a may tien CNC ding va may
tieén CNC ngang. Trong d6, kiéu ngang théng
dung han trong sdn xut va trong xudng co khi.
Médy tién CNC ding (d6i khi bi gei sai 14 mdy
phay doa ding) it phd bi&n hon nhimg khang

thé thi€u d6i vdi chi tiét gia cong dudng kinh
l¢n. Béi véi nha lap trinh CNC, hiu nhu khong
¢6 cdc khac biét trong phuong phap lap trinh
gitrta hai kigu may do.

86 hugng truc

Su phan biét co bdn gita cic mdy tien 1a s
lugng céc truc ¢6 thé lap trinh. M4y tién ding
CNC ¢6 hai truc trong hau h&t cac thist k& hién
nay. Mdy tién ngang CNC thutng duoc thist ké
vdi hai true lap trinh, ngoai ra con c6 3 true, 4
truc, 6 true, d€ tang tinh linh hoat khi gia cong
cdc chi tigt phue tap.

May tién ngang CNC 6 thé duge phan loai
theo ki€u thigt k& k§ thuat:

Q  May tign trudc | ... ki€u may tign thuong

O May tién sau Kigu may tign vdi bing may

nghiéng dic thi.

Kiéu bdng may nghiéng rit théng dung
trong gia cong chung, do thiét k& nay cho phép
phoi tién roi cdch xa ngudi van hanh CNC va
néu c6 sy ef, chi tiét gia cong sé roi xudng khu
vic an toan, huéng dén bang tai phoi.

Gilra hai loai bang médy phing va bang may
nghiéng, mdy tién trude va sau, thist ké may
tién ngang va ditng, con ¢6 cac kitu mdy tién
khdc. Nhém nay phan loai may tien CNC theo
s0 lugng truc, c6 18 1a phuong phap phan loai
don gidn nh4t va phd bién nhat.

KY HIEU TRUC

M4y tign CNC duge thiét ké véi hai truc
tiéu chudn la truc X va true Z. Hai tryc nay
vuong géc vdi nhau va biéu thj chuyén déng
tién hai trye. True X con bidu thi hank trink
ngang cia dung cu cdt, tryc Z biu thi chuyén
dong doc. T4t cd cac dung cu cit déu duge ldp
trén & dao, ¢6 thé bén ngoai hoac bén trong. Do
thiet k& nay, § dao ¢6 tdt ca cic dao sé dich
chuyén doc theo cac truc X va v, nghia la moi
dung cu cat déu trong ving lam viéc,

Tuén theo cdc tiéu chuan duge thist lap cho
mdy phay va trung tam gia cong, truc may
ngang la chuyén dong lén/xuéng theo truc X,
va chuyén dong trdi/phdi theo truc Z khi quan
sdt tU vi tri ngudi van hanh. Pidu nay dugc
minh hoa trén cdc Hinh 3.1, 3.2 va 3.3.
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Hinh 3.1 Cau hinh may tién CNC 2 truc bang may
nghiéng — kiu sau
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Hinh 3.2 Cdu hinh may tién CNC vdi hai & dao

Hinh 3.3 Sd dd may tién dung CNC

Diéu nay la dang cho cd hai kiéu mdy tién
trude va sau, va cho cdc méy tién cé hon hai
truc. Mat mam cip duge dinh hudng thing
diing {vuéng géc} vdi dudng tdm truc chinh caa
mdy tién ngang. Mdy tién ding, do thiét k&,
quay 90°, mat mam cap dinh hudng ngang vai
duting tdm true chinh dung.

Ngoai cdc truc X va Y, mdy tién nhiéu true
¢6 cac md ta riéng cho timmg truc phu, vi du, truc
C thutng la truc thd ba, duge diung cho cdce
nguyén cong phay, st dung cac dung cu sdng.
Chuong ké tiép s& trinh bay chi tiét vé hé toa
d6 va hinh hoc may cong cuy.
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May tién hai truyc

Pay la kiéu may Lién CNC phd bién nhat.
B4 phan kep chi Liét, thugng 14 mam eap, duge
lap ¢ bén trai may (phia trdi cua ngudi van
hanh). Kiéu sau, vdi ban mdy nghiéng, 1a thiét
ké thong dung nhat. Poi v6i mot so dang gia
cdng dac biét, chang han trong cong nghé dau
khi (tién cic ddu dng), bing may phang cd thé
thich hop hon. Dung cu cét (dao tién) duye lap
trong 6 dao phan do c6 thiét ké dac biét, ¢ the
lap 4, 6, 8, 10, 20,.. dao cat. Mot s may tién
loai nay co hai 0 dao.

May tién ha truc

Mady tién ba truc vé cd ban 1a may hai truc
e6 thém mdt true phu. Truc nay thudng duge ky
hiéu la C trong ché dé tuyét doi ttruc H trong
ché do sd gia) va co thé duge lap trinh toan
phan. Néi chung, truc thit ba duoe diing cho cac
nguyén cong phay — ngang, cit ranh, khoan 19
tron, cde mit lue gide, cde mat bén, ranh xodn...
True nay ¢6 thé thay cho mdt s6 nguyén cong
don gidn trén may phay, giam thdi gian xac
lap mdy. Nhiéu kiéu mdy cd mdt s& gidi han, vi
du nguyén cong phay hoic khoan chi eé thé
thue hién ¢ cde vi tri chia ra W dudng tam dao
cdt dén dudng tAm truc chinh (trong pham vi
méit phing gia cong), mit s6 may khac 6 cac
diu chinh léch tam.

True thit ba ¢6é dong co dién riéng nhung
dinh mite cong sudt tuong ddi thap so véi da sb
cdc trung tam gia cong. Han ch& ké ti€p ¢ the
la 6 gia nhoé nhat cua truc tha ba, dac biét 1a
cde may ba true kidu cii. 86 gia nho nhat khoang
1% chdc chédn 1a hiru dung hon so véi s6 gia 2°
hodc 3° . Cde mdy ddi méi ¢6 s6 gia 0.1%, 0.01°
va 00017 . Né6i chung, mdy tién ba truc cé s6
gia goc nho, cho phép chuyén dong quay dong
thai, Cdac mdy c6 gid tri sé gia nho thuong duge
thiét k& chi ¢é cif chiin true chinh dinh hudng.

Duéi géc dd lap trinh CNC, khéng dat hoi
nhiéu kién thae bd sung khi lap trinh gia céng
trén mdy tién. Cac nguyén ly chung vé mdy
phay va nhiéu tinh nang lap trinh cing duge
4p dung cho cdc may tién, ké ca cdac chu ky ¢o
dinh va céac thi thuat di tat.

May tién hon truc

Theo thiét k&, mdy tién CNC bén truc la
hoan toan khdc vdi may tién ba truc. Vé
nguyén tdc, l14p trinh cho may tién bén truc
thue chit 1a lap trinh déng thoi cho hai mdy
tién hai truc. Didu nay co vé hoi la, néu ban
chua hiéu nguyén ly may tién bén truc.



(J day thue su ¢6 hai diéu khién 1va hai tap
hop XZ), moi cap true X7 ¢6 mét didu khién
rieng. Chi méiL chuong trinh ¢6 thé duge dung
dé gia cong duong kinh ngoai (ODY va chuong
trinh thy hai gia cdng mdt trong (1D - dutng
kinh trong). Do may tién hén truc ¢ thé gia
cang Vil tung cdp true mdf each doe lap, O va
ID ¢6 thé duge gia edhng cing mot lic, dong thaoi
thue hién ea hat nguyén cong. Céde yéu to chinh
dé Iap trinh thanh eéng cho mdy tién bén truc
la su phol hop cde dung cu va cde nguyén cong,
thdi chuAn chuyén dong cia céc dung cu cdt va
kién thiic co ban vé cang ngheé.

Vi nhiéu 1y do, ¢d hai cap true khang thé
lam viéc trong toan bo thai gian. Do han ché
ds, ean ¢6 cde tinh nang lap trinh dac biét,
ching han cde mi ché dong bd héa (thuing la
ham phy M), kha nang uéc lugng thin gian méi
dao cdt hoan 4t tiing nguyén cong, .. J day cdn
¢6 su dung hoa, do chi miéf tée dé true chinh co
thé duge dung cho ca hai dao cat hoat déng, va
lugng dn dao 14 déc lap cho ci hai cap truc.
Diéu nay 6 nghia 1a mdt 6 nguyvén econg khong
thé thyue hién dong thai.

Khéng phal moi nguvén céng tién déu cé
thé thyc hién trén may tién bén truc. Nhidu
truong hop gia chng trén mdy tién hin truc sé
¢o hiéu qua thap hon va chi phi cao hon so véi
mday tién hai truc.

May tién sau truc

May tién CNC sdu truc 1a mdy tién duoc
thiét k& dic biét vai hai & dao va tap hop ba
truc/d dao. Thiét ké nay phdi hop nhiéu tram
dung cu cat, da s duge truyén dong bing dong
ed, va cdc kha nang gia cing nguose. Su lap
trinh loai may tién nay tuong tu lap trinh déng
thai hai mdy tién ba true. Hé thong diéu khién
cung cap su domg bo héa mot cdch tur dong ty
theo véeu cau.

May tign CNC sdu truc ¢ nhé dén trung
binh duge dung nhiéu trong cdc xudng gia cong
ren va cde chi tiét nhé véi so luong 1an.

TINH NANG VA BAC TiNH KY THUAT

Cde nha ché tao thuéing cung eap cho khach
hang bang iinh ndang va ddc tinh k¥ thudt vai
nhidu di liéu quan trong da ducce kiém tra.

Bac tinh k¥ thuat may tién CNC

Mav tién ngang CNC thong dung vdi hai
true va thiét k& bang may nghiéng, ¢ thé ¢é
cac dac tinh k¥ thuit nhu sau.

Bang 3.1. Ddc tinh ky thudt may tién CNC

Bdc tinh Dix liéu
" Hai (X, Z) hoidc
54 lugng truc ba (X, Y. 2)
B¢ quay cue dai bang may zgst?sr?nrgh
Budng kinh tién max 1?3536Tn”;h
Chidu dai tién max 251’555”i1n”;h
L& truc chinh 38354Tn”2h
Cung lugng thanh 27?19rri1nn;h
S8 dao cit 12
C8 dag vudng 25 mm (1 inch)
. @ 40mm
(G dao 1o @ 157 inch
Théi gian phan d6 0.1 gidy
Hanh trinh trug theo X 8227% m?n
Hanh trinh troc theo Z 215;;1?
Tée d¢ dich chuyén ngang 16000 mm/phit
nhanh trén truc X 629 in/phit
Tdc 4 dich chuyén ngang 24000 mméph
nhanh trén trye 72 944 in/ph

0.01 ~ 500 mm/ph

Lugng an dao 0.0001-19 68 in/ph

254 mm

CG mam cap 10 inch

AC 15/11 kW
AC 20/14.7 HP

35-3500 w/ph

3.001 mm
0.0001 inch

Béng cd truc chinh

Toc dd truc chinh

S& gia i thigu (min}

Piu co d6ng oo

S0 dung ey ¢it quay 12

Toc do quay dao cit 30 — 3600 v/ph

] AC 3.7/2.2 kW
Béng cu phay AC 5/2.95 HP
L 1-16 mm
Kich e dng ot 0.04 - 0.63 inch
G5 ta rd (cat rem) He#n;ei r\521338 Tml':\frijﬁ

Biu quan trong 1a hiéu cdc tinh nang va
dac tinh ky thuit cia cac mdy cong cu CNC
trong xudng cd khi Nhiéu tinh ndng lién quan
dén hé thong didu khién, s6 khac lién quan dén
may cong cu. Trong lap trinh CNC, nhiéu quyét
dinh quan trong dua trén mot hoac vai tinh
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ning dé6, vi du s¢ tram dao cit kha dung, toc dd
eue dai cla truc chinh,..

Cac tink nang diéu khign

Ban cdn biét cac tinh nang didu khién dac

trung cua mdy tién va cdc khdc bigt cia ching
so v6i dieu khién trén may phay. Cde tinh
nang digu khién dugce trinh bay chi ti&t trong
Chuong 5.

O
a

O
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Céc tinh nang diéu khién chinh bao gbm:
Truc X bigu thi dudng kinh. thay vi ban kinh,

T6c do bé mat khang d6i (CSS) 14 tinh ndng diéu khidn
tiéu chufin (G96 ta 18nh cho CSS va GI7 1a 18nh cho
vong/phit)

Che db 1ap trinh tyét dii 1a X, Y, hodc C.
Che dd 1ap trinh s§ gia 14 U, W, hoic H.

Cat cac dang ren cd thé duge thuc hién, tiy theo ha
théng didu khién.

Thoi gian tam dimg c& thé ding dia chi P, U, hodc X
(G04)

Lua chon dao cdt sit dung ky hiéu 4-chit s6

Lua chon lugng 4n dao (théng thudng) thee mm/vdng
fmmy/rev} hodc in/vdng (in/rev).

Lita chon lugng 4n dao (dac biét) theo m/min hodc
In/min. '

Téc d dich chuyén ngang nhanh khac nhau gitta tryc X
va trug Z.

Cac chu ky |3p fai nhifu 13n v tign, vat mat, doa, Iap lai
bién dang, cdt ranh, va cit ren.

Sv vugt qua lugng an dao 1a 0 - 200% véi s6 gia 10%
(trén mdt s6 mdy 12 C-150%).

Truc X ¢6 thé ddi xudng guong.
U déng c6 thé dugc lap trinh.

Vat géc hogc bo tron gdc ty dong R va I/K trong ché do
G01.

Lugng &n dao khi cat ren cho phép dd chinh xac dén sau
chil s thap phan (theo dan vi inch)

86 gia nhd nh&t theo true X 14 0.001 mm (0.0001 inch)
trén dubing kinh, méi phia 1a mdt nira gia tri nay.



HE THONG BIEU KHIEN

May cong cu duge trang bi hé thong diéu
khién mdy tinh héa dugc goi la may CNC.
Phan mdy céng cu duge coi 1a thdn (hé théng
thuc hién) cia hé théng may CNC, phan diéu
“khién la bé ndo. Khong c6 can gat, nit, va tay
quay trén mady CNC, chiang chi ¢6 trén may
‘tién va may phay co dién. T4t ca cdc chic nang
vé toc dd mdy, lugng an dao, chuyén dong truc,
va hang tram tdc vu khac déu duge lap trinh do
nha lap trinh CNC thuc hién va duge may tinh
diéu khién, day la phan chinh ctia may CNC.
Lap trinh cho may cong cu CNC c6 nghia la lap
trinh cho hé théng diéu khién. May céng cu
thue thi moi tde vu, nhung b diéu khién xac
dinh cdc dinh dang, cdu tric va cu phép cua
chuong trinh. Pé hiéu day du quy trinh lap
trinh CNC, diéu quan trong la khéng chi hiéu
ro tinh phidc tap ctia cong nghé ching han
phuong phép gia cong chi tiét, lya chon dung cu

cdt, toc do va lugng an dao, kep cat va dinh vi,
va nhiéu tinh ning khac, ma con phdi ndm
viing vé mdy tinh, bd CNC, cdc cong viéc thue
té€ ma khong nhat thiét phai la chuyén gia vé
dién tu hodc khoa hoc may tinh. Hinh 4.1 minh
hoa bang diéu khién Fanuc thuc té.

KHAI QUAT

Bo diéu khién c6 hai nhém thanh phén co
ban — thd nhat la bdng vdn hanh, gom cac
cong tdc xoay, bd chuyén déi (hai trang thai) va
cac nut nhan; tha hai la man hinh hién thi véi
ban phim. Nha lap trinh, nguoi thuong khong
lam viéc truc tiép vdi may CNC, sé it khi co dip
st dung bdang van hanh hodc man hinh hién
thi. Chang chi kha dung trén mdy, phuc vu cho
ngudi vadn hanh CNC, duge dung dé xac lap
mady va diéu khién cac hoat dong clia mdy.

MAN HiNH HIEN TH

PHIM BIEN TAP

BAN PHIM BJA CHI
/

BAN 1PHIM s6

F

GE Fanuc Series 16-M \
f \

J

Con)
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==
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PHIM MENU
CHUC NANG

PHIM MEM PHIM MENU

VAN HANH

PHIM CHON
PHIM CON TRO
PHIM KET THUC BLOCK
PHIM BSI TRANG PHIM XOA
PHIM NHAP

Hinh 4.1. Bang diéu khién Fanuc — su sdp xép thuc € va cédc tinh nang cé thé hoi khdc nhau tuy theo
model may (Fanuc 16M)
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Hinh 4.2. Bang van hanh cia trung tam gia céng CNC-
Su sdp xép thyc té va céc tinh nang tuy theo kiéu hé théng.

Nha lap trinh CNC can quan tam dén su
van hanh mdy, can biét va hiéu moi chirc ning
cia hé théng diéu khién.

Bo diéu khién — Hé¢ thong CNC — gém cac
tinh nang chi hoat dong cizng véi chuong trinh,
nghia la khong thé hoat dong déc lap. Mot s6
tinh nang chi c¢6 thé duge st dung néu nha lap
trinh hé trg cdc tinh nang d6. Moi cong tic,
nut nhan va ban phim déu do ngudi van hanh
su dung, dé thuc hién su diéu khién déi véi su
thue thi chuong trinh va qud trinh gia cong.

Bang van hanh

Tuy theo kiéu may CNC, Bang 4.1 liét ké
hau hét cdc tinh niang trén bang van hanh
hién dai. C6 vai khdc biét nhé vé van hanh
gilta trung tam gia cong va mdy tién nhung c
hai bang vdn hanh déu tuong tu nhau. Cidn xem
xét ky cdc khuyén nghi va bang dic tinh ky
thudt do nha ché tao cung cap, nhidu may duoge
dung trong xudng co khi thuong c6 thém céc
tinh nang dac biét.
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Bang 4.1. Cac tinh nang trén bang van hanh CNC

Tinh ndng Cong dung
Cong tic Cong tdc dién va diéu khién nguén dién
ON/OFF chinh va b didu khién.
Khdi dong thuc thi chuong trinh hodc
Cycle Start lénh MDI.
Emergency Ding toan bd hoat dong méy, ngat dién
Stop ngudn dén bd diéu khién.
Feedhold Tam diing chuyén dong cla tat ca cac
truc.
Single block Cho phép chuong trinh chay méi 1an mot

block (khai chuong trinh).

Tam diing thuc thi chuong trinh (cdn co

Optional Stop |, Mot trong chuong trinh).

Bo qua céc block ding trudc vai diu

ik Skip nghiéng (/) trong chuang trinh.

Drv Run Cho phép ki€m nghiém chuong trinh véi
y sy an dao nhanh (khdng 1p chi tiét).

Spindle Vugt qua tac d truc chinh dugc Iap trinh,

Override trong khodng 50 - 120%.




Tinh nadng Céng dung
Feedrate Vuot qud lugng dn dao duge Yap trinh,
Override trang khoang 0-200%.
) Trang thdi kep mdm cap hién hanh (kep
Chuck Clamp ngoai / kep trong).
Table Clamp  [Trang thdi kep chat trén ban may.
20 19 piéu knién ohdt lam ngudi ONIOFFIAUTO,
ookant
.| Trang thdi chen khodng banh rang (16c
Gear Selection | 51 1am vige nign hanh,
Spindle Chiéu quay tryc chinh (thuan hodc nguoc
Retation chiéu kim ddng ho).
Spindle . S . .
Onientation binh hudng bdng tay cha trug chinh,
Tool Change | Cdng tdc cho phép thay dao bing tay
Reference Cac cdng tdc va den lien quan dén xac
Position lap may tir chudn quy chiy,
B tao xung bing tay (MPG) ding cho
Handle ¢ac edng tic S gia Chon vd Didu khidn
trsc.
Cang tic Cong tdc u déng vashodc dng kep dé
Tailstock dinh vi u dong bang tay
Cong tic Phan d9 ban may bang tay trong khi xac
tndexing Table | lip may.
MD! Model Che do nhdp dif lidu blng tay (MDI}.
AUTO Model | Cho phép van hanh ty déng.
Ché dé Cho phép thic thi chugng trinh i b nhé
MEMORY cla CNC.
o | Cho phép thuc thi chuong trink 1 thiét bi
Che d0 TAPE 1\ a1 ngoai mdy tinh, bang dot 1)
o Cho phép thuc hign céc thay d6i d6i voi
Che do EDIT chugng trinh lwu trong bo nhé CNC.
Ché g8 Cho phép thao tac bling tay trong khi xdc
MANLUAL lap may.
Che d4 JOG  |Chon ch@ dd JOG d& xic lap may.
Ché d3 RAPID | Chon chd dd RAPID (& xac lap may.
Mermory Phim {cdng tic) cho pheép hign tap
Access chugng trinh
Bén Error Dén dd bdo hidu co 1i.

Tuy mét 58 tinh ning ¢6 thé chua duge liét
ké nhung hau nhu moi tinh nang trong Bang
4.1 déu ¢d quan hé v6i chuong trinh CNC,
Nhiéu hé dié¢u khién ¢ cdc tinh nang dac trung
rigng. Ngudi vin hanh CNC phai higt cac tinh
ning do. Chuong trinh cung cap cho mdy phai
linh hoat, khong dude cing nhde, va “than
thién vdi ngudi dung”.

Man hinh hi€n thj va han phim

Man hinh hién thi la “ctta 56” ciia mdy tinh.
Chuong trinh hoat dong bat ky déu c6 thé duge

xem xét, bao ghm trang thai diéu khién, vi tri
dao hién hanh, cde diéu ehinh, cde tham s, ké
céd db thi vé qu¥ dao dao cat. Trén moei thiét bi
CNC, ¢6 thé chon man hinh mau hode don sac
dé& ¢6 hién thi mong mudn vao thai diém bat
k¥, st dung cde phim nhap. Ngoai ra con c6 thé
lua chon ngon ngie dé hién thi (thy loai CNCH,

Ban phim duye dung dé nhdp cac lénh diéu
khién. Cac chuong trinh hién hiu ¢6 the duge
x6a hodc chinh sua, ¢d thé bé sung cdc chuong
trinh mdi. Su dung nhép ban phim, khang chi
¢d thé diéu khién chuyén dong ciia cde truc may.,
ma con cho phép diéu khién toc dd true chinh
va lugng an dao. Su thay déi cac tham 6 bén
trong va ddnh gid cdc chan dodn 1a tuong doi
phire tap, chi danh cho cic nha chuvén mén.
Ban phim va man hinh duge diung dé sic lap
chuin chuong trinh va néi vdi cde thidl bi
ngoai vi, chang han véi may tinh khae, O day
con ¢6 nhiéu tuy chon khae. Ban phim cho
phép su dung ky {u, chi 6, va ky hiéu trong
muc nhap di liéu. Khang phai moi ban phim
déu cho phép st dung tat cd ede chir cdi hode fdt
ca-cdc ky hiéu kha dung. Mét s6 phim trén
bang diéu khién ¢ sy mo 4 vé thao tde, thay vi
ky tu, chir 8, hodic ky higu, vi du phim Read,
Punch hoac Offset.

Nit xoay

P61 véi cde muc dich xdc 1ap mdy, moi may
CNC déu ¢6 niat xoay dé dich chuyén mét. truc
chon trude it nhat bang s6 gia nhoé nhat cia he
thong diéu khién. Tén chinh thice do Fanue dat
cho nat xoay cua ho la Manual Pulse Generator
(MPG, bd tac xung biing tay). [ién quan vii
ndt xoay nay la cong tic Axis Select (thudng &
tren bang vian hanh va trén nul xoay) va
khoiing 6 gia (86 gia nhé nhat X1, X10 va
X1001 Chir X trén nidt xoay s& dich chuyén true
duge chon theo X 14n 5§ gia 161 thidu theo don vi
do dang ding. Hinh 4.3 va Bing 4.2 minh hoa
nit xoay Fanue.

Bang 4.2. 54 gia dich chuyén truc

S§ nhin rfqﬁt 'ﬂun vi chuyén t!jch
Hé mét Hé Anh
X1 0.001 mm 0001 inch
X10 0.010 mm 0010 inch
*100 0.100 mm 3100 inch

TiNH NANG HE THONG

Bo CNC thue chat la mdy tinh vdi cong
dung dac biét. “Cong dung dac bigt” trong
trudng hop nay la mdy tinh co khd ndang diéu
khién cde hoat dong cia mdy céng cu, vi du
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Hinh 4.3. Nut xoay Manual Pulse Generator (MPG)

may tién, trung tdm gia cong. Pidu d6 cé nghia
la mdy tinh duge céng ty chuyén nganh mdy
cdng cu thiét k&. Khde vdi nhiéu kiéu mdy tinh
phé thong, bd CNC duge thidt ké riéng cho
ting nhém khach hang, ngudi ché tao mdy
cong cu, khing phai la ngudi st dung thue su.
Nha ché tao chuyén biét cdc yéu ciu doi véi he
thong diéu khién, phdn dnh tinh dic thi cia
cac mdy cong cu do ho ché tao. Su didu khién co

bdn khéng thay do6i, nhung c6 thé thém (hoae

gidm bdét) mdt s tinh nang chuyén biét cho
may. Nha ch€ tao may sé bé sung thém cde
tinh nang mdi cho hé théng 46, lién quan chit
ché vdi thiét k& va cde nang lyc cia kidu may
cu thé,

Vi dy, bé CNC ding cho hai mdy 1a hoan
toan nhu nhau trir mdt ngoai 18, Mot mdy c6 bo
thay dao bang tay, mdy kia c6 ba thay dao ty
dong. Dé ho trg bo thay dao ty dong, bo CNC
phai cé thém cdc tinh ning dac biét, khéng can
thiét déi véi mdy CNC khéng ¢6 bé thay dao.
Hé thong CNC cang phic tap, gia tién cang
cao. Ngutri dung ¢6 thé khong cdn cé di moi
tinh ndng, do d6 chi nén chon céc tinh nang
can thiét phit hgp nhu cdu gia cong va khd
néing tai chinh cia ho.

Cac xac 1ap tham sd

Thong tin thi€t 1ap sy ndi k&t bén trong
gitta diéu khién CNC va may cong cu duge luu
dudi dang dir liéu dac biét trong cdc bo ghi nai,
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duge goi 14 tham sd hé théng. Théng tin ducce
trinh bay ¢ phdn nay chi ¢é tinh tham khio.
Nha lap trinh v8i kinh nghiém han ché c¢6 thé
khong can biét sdu vé tham s8 hé thong. Cac
xdc lap tai noi ché tao mdy di cho hiau hét cde

. cong viéc gia cong thue té.

Khi hi€n thi man hinh tham sd, ban ¢6 thé
thdy cde tham s6 véi dir lieu ghi theo “hang
ngang. M6i hang s6 biéu thi mét byte, mdi chix
s& trong byte duge goi 1a bit. Thuat ngu bit 13
viét tit cua Binary digIT {chi s6 nhi phan) va
la don vi nhé nhit cia muc nhap tham sé. Sy
ddnh s6 cdc bit bt ddu véi chir 56 0 va doc tir
phal sang trdi.

S8 #7 #6 #5 #4 #3 H#2 #1 #0

[oxfolvrT1Tol1Tolo] 1]

Cdc tham sd hé théng diéu khién Fanuc
thugc mot trong ba nhém, duge chuyén biét
trong khodng cho phép:

O M3 nhi phan.
O Muc nhap don vi.
L3 Gid tri xdc lap.

Cédc nhém nay sit dung cdc gid tri nhap
khac nhau. Nhdp nhiphdn chi¢6 thé nhap s§ 0
hodc 1 theo dinh dang dir liéu bit, 0 d&n 127
cho kiéu byte. Nhdp don vi ¢6 pham vi rong
hon, ddn vi ¢é thé 14 mm, inch, mm/min,
in/min, d¢, millisecond,.. Gid tri cing ¢6 thé
dugc chuyén biét trong khodng cho trudge, vi du,
sé trong khoang 0-99, 0-99999 hodc +127 dén
=127, ..

Vi du vé nhép nhi phdn la su lua chon gitra
hai tiy chon. Vi du, tinh nang dry run, chi c6
thé duoc xa¢ 14p 1a effective hoic ineffective. e
lya chon, s6 bit tuy y clia tham s6 duge xac lap
14 0 d& dry run 13 effective va Ja 1 dé dry run la
ineffective,

Nhap don vi, vi du, duge dong dé€ xéc lap hé
théng sé gia, don vi kich thuée. May tinh néi
chung khong phin biét gidta hé mét va inch,
chi coi d6 la cac s6. Chi ngudi ding va sy xdc
1ap tham s6, mdi giap cho bd diéu khi€n nhan
biét 0.001mm hay .0001 inch la s§ gia nhé
nhdt. Xdc ldp tham s§ luu tdc 4 cdt cuc dai
trén timg true, tdc Ao true chinh cue dai,.. Cac

-gid trt d6 khdng duge phép x4c lap cao hon gia

tri mdy c6 the hé trg. Truc phan 46 vdi sd gia
t6i thiéu 1a 1%, s& khong tré thanh true quay véi
6 gia 0.001°. ‘Do tham s nay duge xac lap vei
gid tri thdp hen, ngay cd néu didu d6 1a co thé.
Xdce lgp do la sai va co thé dén dén su cé
nghiém trong.



Bé hi€u ré hon vé cdc tham s6 hé théng
CNC, dudi day sé liéu ké su phan loai tham sé&
cta hé thdng diév khién Fanuc (da s6 chi ¢6 y
nghia d6i véi chuyén gia vé didu chinh va sda
chia hé thong diéu khién}):

Cac tham sd vé xac 1ap -
Cac tham s8 vé dir liéu didu khi€n truc
Hé toa dé

Lugng &n dao

Didu khién tang téc / gidm tée
Servo

DI/DO

MD1, EDIT va CRT

Chudng trinh

Xuat true ndi tiép

Hién thi dé thi

Giaoc dién /O

Gigi han hanh {rinh

Bu sai s6 bude

Bu dé nghiéng

Bu dé thang.

Diéu khién true chinh.

Bigu chinh dao cat

Chu ky hoan tat

Lap tf 18 va quay toa db

Vude qua goc t déng

N&i suy xodn

Binh vi mét chiéu

Lénh Macro clla ngudi dung.

Tai khdi déng chuong trinh,

Nhap tin hiéu bd qua t6¢ dé cao

Bl dung cu cdt ty ddng.

Qudn Iy tudi bén dung cu cat.

Diéu khidn truc & dao

Diéu khién bién dang chinh xac cao
Bao tri, slia chifa .. va ¢ac tham s6 khac

Ban cin bdo quéan cdn than danh sdch cic
xdc lap tham g6 goc do nha ché tao cung cap.

Can than trong khi thay ddi cac tham s8
hé thdng didu khién!

Nhiéu tham s& dugc cap nhat dinh ky trong
gud trinh xt 1y chuong trinh. Ngudi van hanh
CNC thutmg khdng chd y dén hoat dang nay.
That ra khéng ci