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PHAN NOI DUNG
CHUONG 1. TONG QUAN VE MAY CNC
1.1. Céu tao cha may CNC

CNC 1& hé theng NC s dung may tinh thiét ldp truc tiép trén hé diéu khién may
va diéu khién bgi cac chi thi luu trik trén b nhé mdy tinh dé thuc hién mét phan hodc
toan bé c&c chite néing diéu khién sé .

Trong d6 tat ca cac chirc ning nhu ndi suy, doc bing, doc chi thi, dinh vi duoc thuc
hién boi cac mach dién ti, cac hé diéu khién CNC C6 kha ning thuc hién cac chirc nang diéu
khién boi phan mém, do d6 1am don gian cac mach diéu khién CNC, giam gia thanh va ting
do tin cay. Va cac hé diéu khién CNC duoc coi 1a diéu khién bang phan mém (Soft-wire).
Hau hét cac hé diéu khién so thé hé méi diéu l1a dang CNC, cd kha ning diéu khién linh hoat
va théng minh, cé kha nang thuc hién cac chirc nang hiéu chinh nhanh chong va tién ich, co6
kha ning luu trit dit liéu gia cdng ngay trén may va co gia thanh thap.

1.1.1 CAu tric hé théng CNC

Hé thong CNC bao gém 6 thanh phan chinh: Chuong trinh gia céng (part program);
thiét bi doc chuong trinh (program input device); hé diéu khién may (MCU); hé thong truyén
dong (drive system): may cong cu ; hé théng phan héi (feedback system).
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Chuwong trinh gia cong bao gém céc chi thi dugc ma hoa (ma Iénh) dé diéu khién
qua trinh gia cong chi tiét. Hé diéu khién chuyén dbi cac chi thi nay thanh tin hiéu dién
Kich hoat cac chirc nang hoat dong cuia may.

Hé diéu khién may (MCU) thuc hién chirc ning doc va bién dich ma Iénh diéu
khién va sau d6 xuat cac tin hiéu dién twong ung. Nhing tin hiéu diéu khién nay duoc
truyén toi bo khuéch dai servo dé diéu hanh co ciu servo (dong co dién hoic dong co
thuy lc).

Hoat dong cua co cau servo cho phép dinh vi chinh xac ban may hoic truc chinh
theo hé théng truyén dong, thong thuong la bo truyén vitme-dai 6¢ bi. Thiét bi phan hoi
(gn trén dai 6¢ bi) cam bién vi tri , chiéu, tdc d6 dich chinh va phan hdi cac tin hiéu nay
vé hé diéu khién may. Hé diéu khién may so sanh cac tin hiéu nay vai tin hiéu tham
chiéu cho trudc bai cac ma 1énh didu khién va xuat cac tin hiéu diéu chinh (sai biét giira
cac tin hiéu tham chiéu va tin hiéu phan hdi)tsi bo khuéch dai Servo cho téi khi dat vi tri
y&u cau.

Hé diéu khien mady — MCU gom hai phan hé xu Iy dir lieu (Data processing
Unit_DPU) va mach diéu khién (Control Loop Unit_CLU). DPU thyc hién chtic nang:

- Poc ma lénh tir thiét bi nhap di liéu nhu thiét bi doc bang gidy, bing tir hodc cong
RS-232-C

- Xtr ly mé& Iénh (giai mé)

- Truyén dit lidu vi tri, toc do truc may va cac chirc ning phu tro téi CLU.

Mach diéu khién — CLU thuc hién cc chirc ning:

- Noi suy chuyén dong trén co so tin hiéu nhan tir DPU V& vj tri va téc do va xuit cac
tin hiéu diéu khién.

- Truyén tin hiéu diéu khién t6i mach khuéch dai cua hé théng truyén dong servo.

- Nhan tin hiéu phan hdi vé vi trf, téc d6 cua cac truc truyén dong.

- Piéu khién cac thiét bi phy trg nhu dong /ngat thiét bi cung cdp dung dich bdi tron

va lam nguoi, khoi dong hoac dirng truc chinh, thay dao,...
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Hé théng truyén ddng thong thuong bao gom bo khuéch dai servo, co ciu servo,
bo truyén dai ¢ —vitme bi va ban truot. Hé théng nay quyét dinh d6 chinh xéc, cong suat
cua may.

1.1.2 Kha nang cia CNC
So véi NC (diéu khién bai mach ¢ dinh), CNC (diéu khién biang phan mém) c6
nhiéu chie ning xur 1y va diéu khién linh hoat hon:

- Hién thi chwong trinh va mé phéng bang dé hoa qué trinh gia cdng : man
hinh diéu khién véi cau hinh co ban c6 kha nang hién thi théng tin vé théng sé van hanh
nhu vi tri, lwong chay dao, téc do truc chinh,... ciing nhu gia tri cac tham s, trong qué
trinh thuc hién chuong trinh. Hé thong dd hoa trén cac hé diéu khién hién dai con cho
phép kha ning quan sat chi tiét, dao cit va md phong duong chay dao tryc tiép trong qua
trinh gia céng

- Nhap dir liéu: Hau hét cac hé CNC dugc trang bi ban phim voi day da cac ky tu
dé c6 thé nhap dit liéu bang tay (Manual Direct Input-MDI). Ngoai céc thiét bi doc bang
va cong RS-232-C hoac bo két ndi mach diéu khién véi cuong do 20 mA cho phép nhap
chuong trinh gia cong tir c&c thiét bi ngoai vi va xuat chuong trinh vé may tinh dé luu trix
trén bo nhé hoic bang duc 16.

- Luu trit chwong trinh: C6 2 loai bo nhd duogc xir dung cho hé diéu khién: Rom
va Ram. Chuong trinh hé thdng dugc luu trit trén Rom va co thé x6a boi cac thiét bi dic
biét. Chuong trinh gia cong dwgc luu trit trén Ram. Dit liéu trén Ram ¢ thé bi xda bo khi
ngudn dién bi mat, tuy nhién c6 thé s dung pin 1am ngudn du trit va c6 thé bao toan
chuong trinh gia céng ngay ca khi tit hé diéu khién.

- Bién tap chwong trinh: Sau khi nhap chuong trinh tir thiét bi ngoai vi, c6 thé
thay d6i hodc cap nhat chuong trinh ndy ngay trén hé diéu khién va luu trir trén Ram.
Chtc ning nay han ché viéc 1am lai bang khac, nhu thuong duoc thyc hién trén cac may
NC truyén théng.

- Kiém tra chwong trinh : Nhiéu hé diéu khién CNC hién dai duoc trang bi chirc
ning moé phong chuong trinh (hién thi ¢4 hoa duong chay dao va cac chic ning phu tro

dinh nghia trong chuong trinh gia cong) trudc Khi gia cong thuc hién trén may.
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- Chuén doan 16i : Phan mém chuan doan cai dit trén hé diéu khién giam sat moi
ché d6 van hanh va chuc ning cua hé thdng CNC. Néu chuong trinh do dwgc 15i, thi du
nhu 16i chuong trinh, 15i van hanh hoac 16i trong co ché servo, tin hiéu bao dong hoic
thong béo thich hop s& duoc hién thi trén man hinh.

- Tién ich giao tiép: Hé diéu khién CNC c6 kha ning giao tiép véi céc thiét bi vi
xt 1y khac nhu mdy tinh, hé diéu khién robot va céac thiét bi diéu khién lap trinh logic
(PLC). Kha nang nay cho phép nhdp chuong trinh gia cong tir may tinh chia hoac mang
may tinh, lién két vai cac thiét bi mdy tinh trong diéu khién sé phan phdi va hé thdng san
xuét linh hoat.

- Quan ly dir liéu: Do cd kha ning diéu khién hau hét cac chirc ning hoat dong
cia hé thong bai may tinh thiét lap trong MCU, hé diéu khién CNC c6 thé quan ly va
cung cap cac thong tin quan trong nhu thoi gian quay truc chinh, thoi gian gia cong, thoi
gian chay may va sb luong chi tiét gia cdng cho cac chirc ning phan tich.

- Hé toa d@9 va hé don vi: Phan 16n céac hé diéu khién CNC cho phép st dung ca
hai phuong thirc do toa d6 tuyét déi va trong di trén cing mot chuong trinh gia cong va
hau hét cac hé diéu khién CNC cho phép sir dung ca hai hé don vi inch va met.

- Pinh dang ma diéu khién: Phan 16n céc hé diéu khién CNC c6 thé hoat dong
véi ca hai hé ma EIA va ASCII.

- Kha ning tinh toan: Ngoai kha ning thuc hién cac phép tinh sé hoc, cac chirc
nang diéu khién (r& nhanh va lap lai), cac ham logic, dinh nghia va thao tac véi cac bién,
cac hé diéu khién CNC diéu c6 kha nang 1ap trinh macro. Chirc ning nay dic biét hitu ich
khi quy trinh gia céng c6 tinh l3p lai nhu phay phang, phay pha, hay quy dao gia cong
dinh nghia béi quan hé toan hoc. Lap trinh macro rit ngan dang ké chuong trinh gia cong
do han ché Iap lai cac ma Iénh cho cac kiéu duong chay dao tuong tu.

- BU trir dwdng kinh va chiéu dai dao: Chirc nang nay cho phép bién tap chuong
trinh theo kich thuéc chi tiét gia cong ma khong can quan tam toi duong kinh va chiéu
dai cta dao, do d6 cho phép str dung cung mot chuwong trinh gia cong cho cac budc gia

cdng thé va tinh v4i dao kich thudc khac nhau.
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- N@i suy hinh hec: Trén cac hé NC truyén théng chirc ning noi suy duoc thuc
hién bai mach dién tir, trong khi d6 CNC st dung kha ning cta b vi sir Iy dé thuc hién
noi suy théng qua phan mém. Phuong phap noi suy théng dung nhat trén phan Ién céc hé
NC va CNC la néi suy duong thang va cung tron. Mot s hé CNC hién dai c6 chirc ning
noi suy parabon, dudng xoin va dudng cong bac 3.

- Chire ning 1ap trinh: Puoc thiét lap trén co sd vi xur ly, cac hé CNC c6 kha
ning thuc hién tinh toan, do d6 co thé thuc hién mot sé chirc niang 1ap trinh nhu thu
phong hinh, tao hinh anh déi xang, xoay hinh.

- Kha ning hau xir ly: Mot sé6 hé CNC hién dai c6 kha nang hau xir ly (post
processing) dé tiép nhan truc tiép dir liéu vé quy dao chay dao dudi dang ma nhi phan
(Binary cutter Location-BCL). V&i may c¢6 bo hau xu 1y cai dat trén bo nho hé diéu
khién, khong can bo hau xir Iy ngoai tuyén. Phuong thic hau xtr 1y nay dugc thuc hién
trong thoi gian thuc (real time) trong qué trinh thuc hién chuong trinh gia c6ng va yéu
cau dung lugng bo nhd nhat dinh ciing nhu cac kha nang xir 1y logic khac.

1.1.3 U'u diém ciia CNC

Véi khoang thoi gian 13 50 nam tréi qua, Tir khi may phay NC dau tién duoc
phong thi nghiém co ciu servo caa vién cdng nghé MIT gigi thiéu thanh cong vao nim
1952, cho dén nay ky thuat CNC da tao nén cudc cach mang trong ky thuat ché tao, voi
wu diém chinh nhu sau:

- Nang cao ning suit: Ning suit cia may CNC thuong cao gap 3-4 1an so V6i
may truyén thong cung loai; thoi gian chuan bi may, thoi gian ding may va thoi gian
kiém tra it hon.

- Po chinh x4dc va d6 chinh xac lap lai cao. P chinh xac 1a s6 do su khéc biét
gitra vi tri dinh vi dao cit so véi vi tri yéu cau. Do chinh xac Iap lai 1a kha ning cua may
lap lai d6 chinh xac cta ching. May CNC véi hé diéu khién vong kin c6 kha ning gia
cong vai do chinh xac 13p lai vé hinh dang ciing nhu kich thugc. Chirc ning nay cho phép
ché tao céc chi tiét 1ap 13n voi luong vat liéu tidu hao va thai gian gia cong thap.

- Ha gia thanh san xuit. Sir dung may CNC cho phép giam gia thanh gia cong do

tiét kiém dao, d6 g4, ...tang tudi tho dao cit do sir dung ché do gia cong téi wu; tiét kiém
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do phé lidu va cong viéc 1am lai it; tiét kiém vé chi lao dong do yéu cau ky niang thap va
ning suat lao dong cao; tiét kiém do co thé tai sir dung chuong trinh gia cong; giam toan
bo thoi gian san xuét; hé sé sir dung thiét bi cao do thoi gian dirng may it; giam viéc van
chuyén phéi liéu bang phuong phap thu c6ng; va nhimg sai x6t do ngudi gy ra ciing
duoc giam nhiéu.

- Giam gia thanh diéu hanh gian tiép. Qua trinh gia cong trén may CNC duoc
thuc hién tu dong theo chuong trinh da 1ap.

1.2. Cac thanh phan cia may CNC
1.2.1 Két cAu khung may CNC

Chat lugng san pham duoc gia cdng tir nhitng may cong cu thong thudng nhu may
tién, may phay van ning,... ngay cang duoc cai thién dang ké. CO nhiéu yéu té anh
huéng dén chat luong cua san pham tir nhitng may cong cu thong thuong nay, nhung
quan trong va dong vai tro to 16n hon ca la nhirng k§ nang van hanh cua nguoi van hanh
may. Bai vi kinh nghiém caa ngudi van hanh sé han ché duoc nhiing sai léch cua nhiing
loai may cong cu thong thuong nay va mdi mot loai may thi can cé nhiing k¥ ning dac
trung ndo d6 dé van hanh tbt.

Mot may cong cu CNC c6 chuong trinh diéu khién duoc cai dat trong bo nhé, cac
chuyén dong thyc té ciia may duge diéu khién tir cac don vi diéu khién.Va két qua la may
cong cu CNC loai nay sé khong bu dap duoc nhitng sai léch va no ciing giéng nhu nhitng
may cong cu thong thuong. CAc sai léch nay doi hoi phai duoc do va chuyén vé cho
chuong trinh diéu khién. Vi thé, nhiing yéu cau dat ra ching ta phai thiét ké mot may
cdng cu CNC c6 kha ning gia cong chinh xac hon, ning sut cao hon va cing hon cic
may cong cu thong thuong.

Trong qua trinh thiét ké may, viéc tinh toan do bén tinh so véi trong luong cua
may la rat can thiét, 6 1a diéu quan trong can xem xét dau tién. Biéu nay gip han ché do
léch cua chi tiét gia cong dén muc rat nho. Chinh vi vay, ching ta cé thé thuc hién mot
cach tbi wu nhat trong diéu kién vé do chinh xéc rat 16n cua may. Bén canh d6, do cing

viing ctia may rat quan trong trong kha ning dap tng trong qué trinh may hoat dong.
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Diéu nay that sy rat can thiét cho nhitng may CNC vi may hoat dong véi téc do gia cong
rat cao, toc do nay xap xi 50-60m/phut & cac may CNC hién nay.

May CNC dién hinh s& duoc thiét ké theo tiéu chuan va duogc tinh toan xem xét ky
vé6i nhitng yéu t6 van hanh. Diéu nay duoc thé hién ¢ bang 1.1 dudi day:
Bang 1.1

Pap (ing cua may Dic diém cua bo phan Gia ca va sy van hanh
Loai tin hiéu Iénh Lién tuc bo tin cay

Céu hinh dau vao Tan s riéng Kha ning bao tri, sita
Luong chay dao Ién nhat | Ngudn dién chira

Do chinh x&c tinh trang Nhing yéu cau Chi phi van hanh

Do chinh xac dong hoc Ma sat Vén dau tu

Do 16n tai trong Dic diém Lip dat

Pham vi bang may Luc quén tinh

Trong luwong phan di| Do cing

chuyén Gié tri sai léch

Cum lp ghép Nguon

Nguon dién Pham vi toc d6
Bang thong

Két cau ciia may CNC thuong bang gang két hop voi nhitng duong gan dé tao do
ctng va gidp giam trong lugng cua may.Hon nira, viéc st dung vat liéu la gang sé giap
giam tbi thiéu su rung dong khi may hoat dong. Dudi ddy 1a mot vi du vé loai may co

nhitng phan tao gan dé tang d6 cung viing.
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Hinh 1.1 Phan than dé cua mot may phay CNC

Poi khi két ciu cua may CNC ciing sir dung céc loai thép han dé lam giam trong
luong trong khi do cirng viing van dam bao. Tuy nhién, hiéu qua trong viéc giam rung
dong con giai han nén loai thép nay khong duoc uu tién dung cho cac may CNC.

Gan day nguoi ta sir dung vat liéu bé tong dé lam khung may. Uu diém ndi bat
cia bé tdng so vai nhitng vat liéu khac 1a gia thanh thap va kha niang giam rung dong t6t
hon. Céc bang truot cua may cong cu s& duoc cb dinh nho khung may bang bé téng voi
hé thong dinh tan sau khi da cho mot loai keo két dinh nhu hinh 1.2 duéi day:

Hinh 1.2 Khung may bang bé tdng ciia mét trung tam tién CNC
1.2.2 Truc chinh may CNC
Truc chinh may c6ng cu dong vai trd quan trong trong cac qué trinh gia cong vi né

cung cap téc do cit cho dao va 1a mot phan cuaa chudi truyén luc gitra may cong cu va
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dung cu hoic chi tiét. Ty theo loai may ma truc chinh cé nhitng dic tinh khac nhau. Péi
véi may tién, truc chinh mang chi tiét va cip téc do cat. Khi khoan va phay thi truc chinh
quay dao duoc lap trén no dé tao ra toc do cat. Truc chinh caa may cong cu 1a ddi twong
ma cé4c nha ché tao di va dang tap trung nghién ctu hoan thién va phat trién.

Trong may cdng cu CNC, ning suit gia cong 16n hon chinh vi vay gié trj lyc cét
cling s& 16n hon. Do d6, yéu cau trong thiét ké truc chinh Ia rat quan trong dé giam thiéu
nhitng sai léch va dé giam chan dong cho may

Céc thanh phan co ban caa mét tryc chinh 1a bo phan ga dao, don kéo, truc, cac 6
dd, hé théng dan dong, hé théng 1am mat va than. C6 mot s6 loai hé théng dan dong, vé
co ban n6 bao gom mot dong co, truc tiép hoic gian tiép, di d6i vai truc chinh. Trén hinh
1.3 1a hai dang truc chinh may cong cu gia cong cao téc, mot loai duoc dan dong gian
tiép thong qua bo truyén dai (belt-driven) con loai kia dugc dan dong tryc tiép tir mot
dong co duoc tich hop trén truc (motorized).

Dan dong truc chinh 1a co cau cung cap va truyén chuyén dong dén tryc chinh, bao
gom dong co va khop ndi. Bang cach nay, téc o6 quay, mo men xoin va cong suat s&
duoc truyén dén dung cu nhd co cau kep dao. NGi chung, c6 bdn loai truc chinh phu
thudc vao dang dan dong duogc sir dung, bao gom loai dan dong dai, ddn dong banh ring,

dan dong truc tiép va dan dong tich hop.
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CHC Dwesigres

Hinh 1.3 Truc chinh may gia cong cao toc

Mot két cu truc dién hinh duoc ding trong may tién CNC :

Radial
Roller Bearing

Ball thrast bearing
Hinh 1.4 Két ciu truc chinh may CNC

Truc duogc lap trén nhitng 6 bi d& 16n dé dam bao khi chiu tac dung cua luc cat

hudng kinh 16n.,
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Nhiét d6 sinh ra trong truc cua may CNC khi gia cdng rat 16n vi truc s dung
ngudn ning lwong 1on va lam viéc ¢ tée do rat cao. Chinh vi I8 d6 nén yéu cau phai thiét
ké dugc hé théng lam mat du dé tudi nguoi cho truc, dé dam bao duogc su can bang vé
nhiét khong dé nhiét do truc quéa cao. Véi muc dich d6, nhidu phwong phéap tudi nguoi
cho truc da duoc st dung, dau duoc tuan hoan xuyén qua truc nén s& 1am nhiét do bi tiéu
tan lién tuc va tly theo nhiing diéu kién khac nhau ma ngudi ta b tri hé théng lam nguoi
mot cach hiéu qua.

MO to truyén dong cho truc va hop téc do dugc cach ly véi nhitng két cau chinh vi
vay nhiét do sinh ra trong nhitng vi tri nay sé khdng bi truyén dén nhitng chi tiét khéc trong
may. Hé diéu khién s& c6 mot hé théng bu trir nhiét do, loai nay c6 bén cam bién nhiét do
(d¢ do nhiét do trén tryc va nhiét do moi truong xung quanh) dé do nhiét do va phan hoi
tin hiéu mot cach lién tuc vé b vi diéu khién (Micro control unit) dé x ly.

Mot hé thdng khéc sir dung loai m&, duoc thé hién trong hinh 1.5 dudi day:

Cooling surface N

Buiit-in Coolant duc!
motor system /

Double epindle

bearing
Hybnd roller A\
bearing J

Tool location
HSK 63
Supporting
bearing

interna
3 f coolant
— / / supply
Therma

Contactiess
Contactiess shield

seaing

Hinh 1.5 Mot két ciu khac cuaa truc chinh may CNC

Céch bd trf nhu hinh trén gitp cho tbc dd quay nhanh hon. M6 to duoc thiét ké
tach biét va duoc ngin cach véi truc bang mot khe ha, bén canh d6 bé tri hé théng lam
mét, truc dugc d& bang 6 lan co bi bang vat liéu gém. Céch bé tri nhu trén tién dung cho
may tién va may c6 truc nam ngang. Tuy nhién trong trudng hop cac trung tam gia cong
truc doc thi truc chinh s& di chuyén dé cung cip hudng di chuyén theo truc Z. Pay ciing

la nguy&n nhan 1am cho truc Ion dé tranh bj léch trong diéu kién 1am viéc cia may. Do d6
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dé cung cap d6 cang virng trong nhiéu trung tdm gia cong dang viéc 1ap rap tong thé s&

c6 mot co cau di chuyén thay thé cho su di chuyén 1&n xuéng cua truc nhu hinh 1.6

)

(a) N (b)
Hinh 1.6

Hinh 2.6 (a) ving dién tich cua ban may con han ché. Bé tranh diéu nay ngudi ta thiét ké
nhu hinh 2.6 (b), trong hinh nay ngudi ta stra d6i cot 6 dang cong chit C.
Cha y rang trong trung tdm gia cong thi lyc cit gay ra xoan truc. Do d6, mot cau tric

nhu hinh 1.7 dugc sir dung nhiéu trong trung tam gia cong truc ngang.

D

Hinh 1.7 Két cau truc chinh cua trung tdm gia cong truc ngang
1.2.3 H¢ théng diéu khién
Sau déy 14 hai hé théng dan dong duoc sir dung trong may CNC :
- Hé thdng dan dong truc chinh : Cung cip chuyén dong chinh dung cho qua trinh cit

got.
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- Hé thdng diéu khién cac chuyén dong cua cac truc (X, Y, Z,...).

1.2.3.1. H¢ théng din ddng cho truc chinh

Theo quan diém, trong may CNC khi gia cong tach bo mot lwong 16n vat liéu thi
phai ding dong co c6 cong suit lén. Hon nita, te do 1a mot ham bién thién, nguoi ta sir
dung dong co DC va AC dé truyén dong. Nhitng thé hé may doi cii thi thudng ding DC
con cac may khoang tir naim 1987 trd vé sau nay thi thuong ding AC. Ca hai loai nay
dung cho ca dong co truc X,Y,Z va dong co truc chinh (spindle). Tuy nhién, véi su phat
trién caa su diéu khién bang vi xt ly 1am cho tan s6 thay doi (bién tan) nén nguoi ta da
chuyén sang sir dung bang dong co AC. Piéu nay c6 thuan lgi 1a co thé diéu chinh dugc
téc do truc chinh, nguoi ta st dung dong co AC vi momen 6n dinh trong dai toc do

rong, toe do cao, it 6n, khdng yéu cau bao tri , c6 thé ché tao cong suat 16n.

50
40 Cb%@
P 5
o 2
2 N
& <0
2
w8o 1000 10000

Hinh 1.8 Quan hé¢ gitra téc do truc chinh va momen xoan

Déi voi dong co DC servo thi thuong diéu khién bang ap (0...10v) cung cap cho
driver hay con goi 1a VCM, Driver lay hdi tiép tir dong co c6 thé bang Tacho(TC) hoac
encoder, chi yéu thuong 1a Tacho con encoder thi hoi tiép vé controller (bo diéu khién),
nhitng loai Driver nhan hoi tiép bang TC thi dé dang cho no ready roi, con mudn diéu
khién chay chinh xé&c vi tri thi bo controller phai c6 diéu khién PID.

Péi voi AC servo thi ciing c6 nhiéu loai nhung dai thé cac loai chinh nhu sau: Loai
diéu khién 4p thi driver ciing c6 cach diéu khién gidng nhu driver DC servo nhung encoder
cua dong co thuong s& hoi tiép vé driver, con c6 loai thi chay bang xung nhiing loai nay thi
ban than driver d& c6 phan PID nén ching ta chi can phat xung 1a n6 chay, ca 2 loai nay déu

c thé hoat dong roi duoc. Con loai thir 3 thi Driver khong c6 duong encoder hdi tiép vé va
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ciing khong hoat dong roi dwoc vi muén hoat dong né can 6 dudng PWM, ndi chung

controller phai nhan trach nhiém phan diéu khién va ca PID. Nguyén tic diéu khién dong co

AC bang bién tan hay driver servo theo nguyén ly c6 dién ciing gan giéng nhau: do 1a tir AC

nan thanh DC rdi sau d6 chuyén lai thanh AC ra dong co trong qua trinh chuyén lai thanh AC

minh 1am chi nén méi diéu chinh dugc tan sb, con theo nguyén tic méi thi tir AC thanh AC

nhung thyc té mai chi dat dugc dugc khoang cong suat SOKW.

1.2.3.2 Hé thong diéu khién cé4c truc trén ban may

Hé thdng diéu khién céc truc nay thudng sir dung céc dang sau day:

+ Pong co DC ¢6 bo diéu khién hoi tiép (DC servo motor)

+ Pong co DC ¢ bo didu khién hdi tiép khdng dung chdi than

+ AC servo motor

+ Pong co budc

+ Pong co tuyén tinh

a. DC servo motor :

Spline — (T o] Shaft
o'..s_-’r’s -m : A utput Sha
By - ,
I
1.5ms " .
_".;_'i_ (center) m
Electronics
'_2.1 ms +90
| | L Signal
+5V
FIGURE 4 GND FIGURE 3

Hinh 1.9 Hé théng diéu khién truc chinh ding DC servo

Hai hinh trén chi ra cac phan co ban bén trong mot servo. Mot dong co DC nho duoc nbi Véi

mot truc dAu ra théng qua mdt b cac hap so giam toc.

Cong sut cua dong co 1a P=kwG. Trong d6 :

+k I hang s6

+w [a 56 vong trén phat (rpm) va
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+ G [a moment xoan.

Néu P khéng dbi thi viéc giam van toc & 1am ting luc xoan trén truc dau ra. Dong co duge diéu
khién bang mach dién tir. /i tri yu cau Ia tin hiéu vao, bién tro trén truc s& dua ra phan héi vé vi trd (U
diém cua servo 12 bién trd duoc ndi vai truc ra nén tai mdi vi tri cua truc ra déu cd thé kiém soat duoc
bang gié trj trén bién tr¢). Co cu chip hanh, thudng duoc goi 1a can, cd cac rinh then hoa trén d6 in
khép véi cac ranh then hoa trén dau truc. Cac ranh ny gidip can khéng bi truot khi cd moment xoan. Co
mot ¢ it gén can chit vao truc. Can ¢ thé cd rat nhiu dang: canh tay, thanh, dia
b. Pong co bwdc:

Dong co budc 1a mot loai dong co dién cd nguyén ly va ing dung khac biét vaoi da
s6 cac dong co dién thong thuong. Chang thuc chat 1a mot dong co dong bo dung dé bién
doi céc tin hiéu diéu khién dudi dang cac xung dién roi rac ké tiép nhau thanh cac chuyén
dong goc quay hoac cac chuyén dong caa rotor c6 kha nang c6 dinh rotor hoic stator vao
cac vi tri can thiét.

Tuy nhién, dong co budc co kha nang nho khoang 0.0144 3o ( 25000 budc/vong).
Pong co bude thuong duoc st dung trong cac hé thong diéu khién vong 1ip mé nhu hién

thi trén hinh 1.9, mac du b ma hda c6 thé duoc str dung dé xac nhan vi tri chinh xac

Encoder
Feedback

,:)‘> Indexe :‘r> Drive — > Moto )

— -
L

Hinh 1.10 Loai dong co budc dién hinh
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Hé théng budc chinh xac ¢ vong tin hiéu hoi tiép sir dung bo ma hoa (encoders )
hoac bo phan giai ( resolvers)

Mic di bo ma hoa cé thé diéu chinh vi tri chinh xé&c. C6 nhiéu loai dong co budc
khac nhau. Tuy nhién, loai nam cham vinh ctru (PM) va bién thién( VR) duoc dung phé
bién nhat.

*Pong co buwéc nam cham vinh ciru ( PM):

AA" and BB' are the two phases

Permanent Magnet
Rotor

Motor Case

WikiForU.com
Two-Phase Permanent Magnet type Stepper

Hinh 1.11 Cau tao dong co budc nam cham vinh ctu

Hinh 1.11 minh hoa mot rotor nam cham vinh ctru dugc bao quanh quanh boi mot
stator hai giai doan. Hai phan rotor (S va N) dugc bé tri cach nhau bang mot nira buéc
ren . Khi dién duoc chay tir pha thir 2 dén pha thir 1thi nam cham cua rotor s& o vi tri cia
cuc 1 va rotor quay duoc mot budce. Néu ca hai cuc co dong dién mot cach dong thoi thi
rotor thiét 1ap vi tri giita cac budc. LUc ndy ta goi dong co nhu vay la nira budc.
DPong co budc conhiing loi ichsauddy,khi sir dungtrong céc tng dung diéu khién chuyén
dong cua may:

+ Chi phi thap

+ Do chéic chan

+ Pon gian trong xay dung

+ Do tin cay cao

+ Khéng ¢6 bao tri
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*Micro-step motors :

Micro-step motor la mét ky thuat mai cua dong co budc, ky thuat nay cho phép
diéu khién dong dién trong cac cudn day sao cho chia nho duge budc 16n thanh cac budc
nho. Trong thuc té c6 thé chia nho budc day du 1,8 d6 thanh 256 budc hodc nhiéu hon,
nang téng s6 budc mot vong 1én 51200 hoidc hon. Ciing nhu dong co chay & ché do hafl
step cung cip mO-men xoan it hon khoang 30% so vai full step.

c. Pong co tuyén tinh:

Béng co quay

Rotor

Stator

N~
Phan thir cap

l Déng co tuyén tinh \

Phin s cép

\ \ AN \
> : =

Hinh 1.12 Mb hinh chuyén d6i dong co quay sang dong co truyén dong thang

Pong co tuyén tinh (con goi 1a dong co truyén dong thang) vé ban chat 1a dong co
xoay chiéu quay théng dung. Tuy nhién, chiing duoc thiét ké dé tao nén chuyén dong tinh
tién. Pong co truyén dong thang dang duoc phéat trién trong nhiéu tng dung.

*Vai nét lich si:

Tir nam 1840 Charles Wheastone di mé ta dong co truyén dong thang ¢ Vién
Hoang Gia London, tuy nhién dong co nay chua dugc trién khai trong thyc té. Nam 1905
Alfred Zehden ¢ Frankfurt-am-Main d3 mé ta dong co truyén dong thang trong truyén
dong tau dién, thang may. Nam 1935 ky su Puc Hermann Kemper da xay dung mo hinh
dong co truyén dong thiang. Mai dén nim 1947, Eric Laithwaite, mot k§ su dién nguoi
Anh, di str dung dong co truyén dong thang trong hé théng truyén dong may dét cong

nghiép. Nghién ctru cua Laithwaite da dugc sy quan tdm cua cac nha khoa hoc. Cdng
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trinh nay duoc Vién nghién ciru Hoang gia Anh cng nhan vao nhiing nim 60 cua thé ky
XX vai tén goi: May dién cua tuong lai.
* Nguyén ly 1am viéc ciia dong co truyén dong thang

Néu thuc hién trai dai dong co quay tron ta s& duoc dong co truyén dong thing.
Nguyén Iy 1am viéc cua dong co truyén dong thing ciing giéng nhu dong co quay thong
dung dya trén hién twong cam tng dién tir. Luc Lorentz F = qv x B trong dong co truyén
dong thang 12 luc day tac dong 1én phan dong theo phuong tinh tién thay vi viéc sinh ra
momen quay trong may dién quay thong thuong. Khi cho dong dién xoay chiéu vao day
quan phan so cap lam xuét hién tir truong chay trong khe hé giita phan so va tht cap . Tur
trudng nay quét qua cac thanh dan cua phan thir cap 1am xuat hién trong chdng strc dién
dong cam ung. Do day quan thi cdp ngan mach nén sinh ra dong dién ung. Tir trudng
chay tac dung véi dng dién phan @ng sinh ra luc dién tir co6 xu hudéng kéo phan thir cap
chay cuing chiéu tir trudng. Vi thir cap ¢b dinh nén tao ra phan lec ¢6 tac dung day phan

so cap chay theo chiéu ngugc véi tir trudng.

Stator Rolor

rrrr ===l
rm—mnm rm-m—m—.n—m—mj
\Romr N\ Stalor

a) b)

) c) ‘ q
Hinh 1.13 Cé&c dang cau tao cua dong co truyén dong thang

* Cdu tgo

Dong co truyén dong thing co 3 loai:
+Loai stator ngin (hinh 1.13a)
+Loai stator dai (hinh1.13Db)

+Loai stator rang lugc (' hinh1.13c).
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Trong 3 loai trén thi loai stato ngan duoc sir dung nhiéu hon ca. Phan tinh (stato)
khong con ¥ nghia nita ma 1a phan liy ning luong vao 1a phan so cip con phan tng la
phan thir cdp. Cudn day ndi véi ngudn dién thuong duoc dat trén phan so cap. Pong co
truyén dong thang ddng bo duoc sir dung khi mach tir 1a nam cham vinh ctru. Phé bién
hon ca la dong co truyén dong thing khong ddng bo.

* Pic diém

Dong co truyén dong thang ngay cang duoc quan tm nhét 1a trong linh vuc truyén
dong tinh tién do ¢6 cac vu diém sau day:

+ Pong co c¢6 két cau don gian, dé ché tao. Khdng can co cau co khi doi tir chuyén
dong quay sang chuyén dong tinh tién.

+ C6 d¢ tin cdy va chinh xac cao, don gian va an toan trong van hanh.

+ C6 kha nang chuyén dong tinh tién vai toc do cao.

+ Thoi gian dap ang nhanh: toc d6 dap Gng cua thiét bi truyén dong dong co
truyén dong thang 16n hon rat nhiéu 1an so véi cac bo truyén co khi.

+ It gay 6n khi 1am viéc, bao dudng ciing d& dang hon, tudi tho trung binh dai hon.
1.2.4 H¢ théng dan dong
1.2.4.1 Déan ddng dang vit-me

Chuyén dong quay tir motor phai duoc chuyén do6i sang chuyén dong tinh
tién dé dan dong cho cac truc may. Trong céc loai may cong cu truyén thong thi dang
truyén dong vit-me duoc dung cho muc dich nay.Tuy nhién din dong nay lai c6 ma sat
l6n giita vit- dai ¢, vi vay phai dung ning lugng cao hon dé din dong. Nhin chung ,

trong cac may CNC thi téc do can thiét dé thuc hién chay dao 1a khoang 30m/phdit.

Clearance Nut

(Bocklush)

WS AN
AR

Hinh 1.14 Leadscrew (Dan dong vit-me binh thudngvai ren hinh thang)

Lead screw
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Bang 1.2

Efficiency(%)
Type High Median Low
Recirculating Ballscrew-nut 95 90 85
Acme with metal nut 55 40 35

D6 ho ( clearance) gitra dai 6¢ va truc vit-me 1am cho sy ma sét giam. Do ho nay
va su ma sat c6 mi quan hé : do ho ting thi ma sat giam va nguoc lai. Tiép xUc gitra dai
¢ va tryc vit-me 12 tiép xGc mat nén dai 6¢ s& di chuyén tuong ddi kho do ma sat. Dé
khac phuc hién tuong ma séat cua loai vit-me dai dc thudng nguoi ta tién cac ranh trén
truc vit-me cé dang hinh tron thay vi hinh thang hay tam giac va nhirng ranh nay sé duoc
dat vao nhitng vién bi sat. P6 1a dang vit-me dai 6c bi. Hau hét cac may CNC hién nay
ding hé théng dan dong 1a vit-me dai dc bi. Trong co cau nay, dai 6¢ duoc thay thé bang
mét sé lugng bi 1an, khi truc vit xoay nhitng vién bi nay sé& lan trong rinh tron cua truc

vit-me nhu & hinh 1.14. Vi vay, ma sat nho va do 6n dinh cua chuyén dong cao.

Hinh 1.15 Co c4u vit me — dai ¢ bi
Bai Vi c4c vién bi cudi cling s& roi ra ngoai, nén dai 6¢ c6 dudng dng din vé dé vét nhiing
vién bi ra khoi ranh cua truc vit va dwa chung tré lai phan dau cua duong bi & phia cudi

dai 6c. Luc day cua dai 6c¢ thi khdng 16n nho nhitng vién bi cudn tron hon 1a truot . Hau
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hét loai vit-me dai 6c can khoang tréng dé boi tron, hodc dé xu ly khi c¢d sy cb ket bi

trong cac rianh. Piéu nay dugc minh hoa trong hinh 1.16 duéi day:

Screw shaft
Heturn tube clamp
Spacer
Spa < N
57 - \\
Heturn tube o A\
o Z N\
| i
)/
Labyrinth seai
Ball scraw nut

Key

Vit-me c6 3 ranh bi Vit-me ¢0 1 rénh bi
Hinh 1.16 Co cau vit-me dai ¢ bi ¢6 s6 ranh bi khac nhau
+ Uu diém
- M4t mét do ma sat nho,hiéu suat caa bo truyén 16n gan 0,9. Vi vay, do chinh xac

cao hon nhitng loai vit-me thuong.
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- Pam bao chuyén dong 6n dinh vi luc ma sat hau nhu khong phu thudc vao te do.
- C06 thé loai trir khe hd va sire cing ban dau nén dam béo do ctng viing doc truc cao.
- bam bao d6 chinh xac lam viéc lau dai.
+ Nhuoe diém
Kha ning chiu tai kém hon so véi vit me thudng (do dic diém ciu tao..). Ngoai ra
do can do chinh xéc rat cao nén ché tao kho khin va gia thanh dit cling 1a nhuge diém
I6n cua vit me dai 6¢ bi.
1.2.4.2 Ranh truwot
Mot bo phan khac ciling rat quan trong trong may CNC la nhiing chuyén dong
truot. Boi Vi Sy ma sat trong ranh truot ¢ nhitng may céng cu truyén thong 16n nén viéc
st dung co cau truot ding bi truot trén nhitng ranh truot. Mot chi tiét dung trong chuyén

dong tinh tién 1a thanh truot nhu hinh 1.17.

LM rail
LM block

End plate

End seal

Ball

Ball retainer

Hinh 1.17 CAu tao ranh truot
1.2.5 Céac co cau phan hoi
Nhitng may céng cu CNC thuong su dung hé thong diéu khién vong lap kin voi
phan hoi tuong thich dé cung cap diéu khién chinh xéac chuyén dong cuaa cac truc. Diéu
nay doi hoi co cau phan hdi thinh hop nhu hinh 1.17 dé cung cip gia tri dau vao can thiét
t6i hé théng diéu khién. Vi tri diéu khién tir MCU nhu 1 chuong trinh dém thuc té. N6 so
sanh gia tri ciia bo phan so sanh véi vi tri hién tai cua chuyén dong va cung cap xung diéu

khién thuc sy cAn dén dong co. Nhirng xung nay dugc chuyén sang dang tin hiéu analog
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boi DAC va dugc cap boi mot bo khuéeh dai dé diéu khién dong co. Tin hiéu thuc truyén
t6i dong co s& dugc so sanh 1an nira bing viéc phan hoi van téc dat duoc qua may phat
téc.
Rat nhiéu loai cam bién duoc sir dung trén may cong cu CNC dé do cac sy thay doi dat
duoc cung cip cho gié tri do can thiét cua do chuyén vi (vi tri thuc su cua cac truc). Céc
loai cam bién dung pho bién trong may CNC ngay nay nhu sau:

- Encoders: bd méa hda

- Linear scales: bo do chiéu dai
Mot bo chuyén d6i duoc két ndi truc tiép véi ro-to hoic véi truc vit-me 1a cach lap rap
don gian nhat khéng can téi su an khop nao (nhidu dong co servo gin két toan dién voi
thiét bi ma hdoa vong quay). Tuy nhién, khe ho ton tai gitta truc vitme va dai 6¢ bi chang
khéac gi nhitng 16i budc rang cta vitme bi can dugc loai trir hodc bu dap bang nhiing cach
khéac.

Position feedback

rr-r—-r——"—"~>""~""~""~""~""~*"~""~“""~*""~>™"~""~""""“"“"*"*>"*“"*"™*"~"~*"¥"*"*"”®”"”""=™>""®™""”/“~"“—"™"™™— —|
: |
| e
: f 1Encoder
Positibn ) L]
complarisan YVelocity L
comparisen
Command Servo Machine

—l—
rmaotor] Teool

pesition
| Amplifier Amplifier ‘ ‘
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Hinh 1.18 Hé thng vong lap kin str dung trong diéu khién may CNC
Bo méa hoa quang hoc:
Mot bo ma héa quang hoc chuyén doi chuyén dong quay cua dong co thanh diy cac xung
s6 hoa. Xung duoc dém va chuyén doi thanh toa do twong ddi hodc tuyét ddi. N6i chung

bo ma hoa c6 hai dang, bo ma hoa tuyét ddi va bo ma hoa twong d6i. Bo ma hoa tuyét doi
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cung cap chinh xé&c vi tri chuyén dong quay cua truc trong khi bo ma hoa twong ddi thi
ghi nhan su thay dbi vi tri truc vao cac xung s6 héa. Mot thiét bi ma héa quang hoc gém
c6 mot dia (hinh 1.18) duoc khic cac vach hoic khe cach déu nhau mot cach chinh xac
doc theo chu vi dia tron. Dia nay duoc gin chit véi truc may dé do dac cac vi tri quay can
thiét. Bia nay duoc dit gitta mot ngudn sang (LED) va mot bo phan thu nhan anh sang
(diode). Khi quay nhiing khe nho trén dia cho phép 4nh sang lot qua va bd phan dém é&nh
séng s& dém sb luong &nh lot qua nay. Bang cach dém rat ki va tinh toan chinh xac s&

cho biét duoc vi tri chuyén dong cua truc.

Sensor
Reference Position

Hinh 1.19 Pia bo ma hoa sir dung trong viéc do dac chuyén dong quay.
Bo ma hoa tuyét doi :

Dia cua bo ma hda tuyét ddi duoc khic véi nhitng vi tri riéng biét nhau, do d6 cam
bién lién két c6 thé nhan biét chinh xac vi tri truc. Minh hoa don gian cho dia b ma héa
bdn vach trén hinh 1.19. Néu n6 ding ma nhi phan thi hinh 1.19(a), do d6 khi vi tri thay
ddi, c6 thé thay doi nhiéu hon mét bit (giira 1 va 2 1a 0001 t&i 0010). Néu c6 16i trong
viéc doc cac sy thay doi bit, c6 kha ning phan doc da dich sai. Pé lam giam kha ning
nay, ma grey thiét ké nhu hinh 1.19(b) vai cach nay thi chi c6 mot vach thay d6i qua moi

diéu kién dém.
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a} Natural binary b) Gray code

Hinh 1.20 Pia cua bo ma hoa tuyét dbi sir dung trong viéc do dac chuyén dong quay.
Bo mi hoa twong doi :

Pia ctia bo ma hoa twong ddi géom ¢ 1 vach va 2 cam bién nhu hinh 1.18, tin hiéu
ra ciia nd la day A va day B (hinh 2.21). Khi truc quay, nhitng xung lan truyén xuat hién
trén cac day nay & tan so ti 1& véi tée do quay cua truc. Nhitng pha khac nhau giira hai
day tin hiéu nay sy diéu khién quay. V&i cach do nay, hinh 2.21, tin hiéu 1a két qua tinh
toan bai bén trudng xung. Bé ma hoa twong ddi cung cap nhiéu giai phap véi gia thanh ré
hon so v&i bd ma hda tuyét ddi. Tuy nhién, n6 chi cd thé dua ra quan hé vi tri, vi thé n6

phai duoc két hop véi vi tri gbc thong qua cong tic hanh trinh.

Channel A ‘

Channel B AJ
ndex H

Encoder output LI ]]

Hinh 1.21 Hoat d6ng caa bo ma hda tin hiéu chuyén dong quay
Bo ma hoa duoc dat truc tiép trén truc ctia dong co servo hoic & cudi vitme bi nhu hinh
2.22. V&i cach do nay, khoang céach di chuyén thyc té cia ban may dugc tinh toan thanh
chuyén dong quay diéu khién vitme bi. Néu c6 khe hé trong vitme bi hay c6 su khac nhau

vé cach chuyén dong cua vitme bi thi khoang céach di chuyén thuc té cua ban may khac so
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véi cach tinh toan bang bo ma hoa.

Machine Teol
o —

g Machine
A Control Unit

Lead screw | ‘ | | / /
o Data V[

___________ Flow

Encoder | I

Positional
Feedbuack

Hinh 1.22 B ma héa quang hoc gan trén vitme bi.
B do chiéu dai:
Pé nhan biét chinh xéc vi tri trong chuyén dong thang, do truc tiép 1a cach tét hon so
Vi cach ding b ma hoéa nhu trudng hop trén. Lac ndy bo do theo chidu dai dugc cung cap
cho hé thdng. Vi b do chiéu dai, vo boc duoc 1am tir thép khong ri, dugc dit tai bé mat can
do doc theo bo phan quét. Mot trong hai bo phan duoc gan vao phan tinh cua may, bd phan
con lai gan Ién phan di dong caa may, xem hinh 2.23. Bo phan quét gom mot dén nguon

(LED), ludi thuy tinh véi nhiing 6 bao vé va vai diod nhan biét.

Machine Toaol

I
S Machine
ot Contral Unit

Lead screw ‘ ‘ ‘ ‘ /

I — Cata J
*********** Flow
/wu [
Optical scale
Paositional
Feedback

Hinh 1.23 B9 do chiéu dai gin lén ban may.
Dé do chiéu dai bang bo do nay, luéi quang hoc duoc sir dung theo nguyén ly
duoc giai thich ¢ hinh 1.23. Khi hai lugi chong 1én nhau, phu thudc vao su di chuyén,
mot mau bién duoc in. N6 ¢6 thé xac dinh khoang cach di chuyén thuc té bing mau bién

ma n6 phy thuoc khoang cach ludi, goc ludi va khoang cach di chuyén.
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Hinh 1.24 Nguyén ly cua ludi quang hoc dé do chuyén dong thang.
1.2.6 Hé truc toa dd —Nhirng tiéu chuan

Thanh phan chinh caa mot chuwong trinh NC lién quan dén dau vao cua cac toa do
ctia diém cudi cdng cu. N6 can thiét cho viéc tuan thi mét tap hop hé toa do, dé tao ra bat
ky bién dang gia céng co khi ndo. Sy bé tri truc mé rong nay duoc tiéu chuan héa bai
EIA (Elactronics Industry Association, USA) va 1SO. Hau hét may NC dugc 1am ra theo
tiéu chuan québc té ISO/R841 dé bd tri cac truc. Nhitng nguyén tic di tuan theo trong tiéu
chuan nay duoc giai thich & bén dudi.

Hé thong toa do:

Tat ca may cdng cu str dung hé toa do Pé-cac nham muc dich don gian hoa. Viéc
bé tri cac truc dé tao ra hé toa d6 tuan theo quy tic ban tay phai. Nhitng truc chinh nay
duoc bé tri thanh truc vudng goc va truc quay. Hé toa do theo quy tic ban tay phai thé
hién & hinh 1.25. Mt loai sir dung quy tic nay (hinh 1.26) dé dat dugc nhiing vi tri c6 thé
thay d6i tuan tu.
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An
Hinh 1.25 Hé toa do theo quy tic ban tay phai

+Z +y

A

+X

+y Q +X

+Z

+Z +X

Configuration 1 Configuration 2 Configuration 3

Hinh 1.26 Quy tac ban tay phai dé xac dinh chiéu duong céc tryc va chiéu quay duong

Bo tri c4c truc:

Truc dau tién duoc bé tri 13 truc Z.
Truc Z va sw chuyén déng:

Vi tri dat: Truc Z thuong dat doc theo truc quay hoac song song vai truc quay.
Trong truong hop may khong c6 sy chuyén dong quay nhu may bao ngang va may mai,
truc nay duoc dat vudng goc vai mat phang lam viéc.

Chiéu: Su di chuyén ra xa tir bé mat 1am viéc téi dung cu cit 1a chiéu duong cua
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truc Z. B6i véi may khoan thi chiéu khoan di vao trong phoi 1a chiéu chuyén dong am
cua truc Z. Biu nay gilp cho viéc giam bét nhitng su ¢b c6 thé xay ra boi cac chuong
trinh toa do bi sai.

Khi vira ¢ chuyén dong quay va chuyén dong doc. Trong truong hop nay, mot
trong nhitng truc quay c6 1& tét nhat duoc chon 1am truc quay chinh 1a truc vuéng goc Vi
bé mat 1am viéc. Su chuyén dong chu yéu cua truc Z gan nhu 1a chuyén dong chu yéu cua
truc quay. Nhirng su chuyén dong quay va truot khac cua dung cu duoc hiéu la chuyén
dong thir hai va th ba, 1an luot dugc goi la U, V, WvaP, Q, R

Péi vai nhitng may ¢ truc Z chuyén dong duong lam ting khoang hé gitra bé mat

lam viéc va 6 dung cu.

| (Z-Axis)

=T
[

Eﬂ-—'_
K ©

Y+

(XY Axes)

Hinh 1.27 Cé&c truc caa may phay
Truc X va sw chuyén déng:
Truc X 1a huéng chuyén dong cha yéu trong mat phang lam viéc caa dung cu cét
hay 12 mat phang caa phoi.
Vi tri dat. N6 vubng goc vai truc Z va thuong dat theo phuong ngang trong hoac
song song véi mat phang lam viéc.

Chiéu: Khi nhin tir truc quay chinh téi ban may, chiéu duong truc X 13 bén phai.
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Pbi véi may tién, nd hudng tdm va song song véi hudng truot doc. Chiéu truc X la
duong khi dao cét Ui vé phia truc quay cua phoi. Ddi véi nhitng méay céng cu khac, truc
X thi song song va chiéu duong cing phia véi huéng chuyén dong qué trinh cat hoac
diém dan hudng.
Truc Y va sw chuyén déng:

N6 vudng goc vai ca truc X va truc Z, va chiéu thi theo hé toa do Dé-cac.
Nhitng chuyén dong quay:

A, B va C la ki hiéu cho cé4c chuyén dong quay chinh.

Vi tri dat: Nhitng chuyén dong quay tron nay co truc song song véi X, Y, Z. Ngoai
chuyén dong quay chinh néu trén, con cé chuyén dong quay tron thir hai, duoc bé tri 1a D
hoac E bat chap di c6 song song véi A, B, C hay khdng.

Chiéu: Chiéu quay duong cua A, B, C la chiéu theo quy tic ban tay phai, chiéu
tién lan luot theo chiéu duong truc X, Y, Z (xem hinh 2.28)

Nhu di trinh bay, hau hét may cong cu gia cong déu duoc chuan hoa dé dé dang
cho quy mé rong 16n. Tuy nhién, van c6 mot vai trudng hop ngoai 1& vi yéu té lich st
hoac su thuan loi dic biét nao d6 cho qua trinh van hanh hay chuong trinh. Mot s6 vi du
truc duoc bé tri nhu gia thiét trén va da duoc tng dung trong may cong cu thuc té duoc
dién ta bén dudi. Trung tm cta mot may tién gdm mot cap vong va mot truc quay dugc
thé hién nhu hinh 1.28. Vong chinh dugc bé tri thanh X, Z trong khi vong thir hai véi
chuyén dong doc 1ap duoc bé tri thanh U, W. Truc quay mang phdi liéu duoc bé tri thanh

truc C.
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Hinh 1.28 Truc cia may tién CNC trung tdm vai hai vanh tron va mét truc quay.
Mot may phay truc ding dién hinh cé cau hinh ba va bdn truc dugc thé hién ¢ hinh 2.29.
Trong phién ban bén truc, chuyén dong phu trg song song véi truc Z va dugc goi la truc
W.

Hinh 1.29 May phay truc dung trong phién ban cau hinh ba va bén truc.
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May phay nam tryc véi truc quay thang dting dugc thé hién ¢ hinh 1.28. Ngoai ba truc
thuong ¢6 1a X, Y, Z ra, hai truc quay A, B duoc bd xung. Mot truong hop 1a truc quay
thang dimg xoay dugc quanh truc X. Ban quay dugc bo xung trén ban may nham tao

chuyén dong quay quanh truc Y.

Hinh 1.30 May phay nam truc véi truc quay thang dimng
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CHUONG 2. COSO LY THUYET LAP TRINH PHAY CNC
2.1. Cau triic chwong trinh

Lap trinh CNC cho cac may cong cu duoc sir dung theo chuan DIN 66025. Chuong
trinh CNC 1a mét chudi c&c cau lénh chuong trinh chiing duoc chira trong bo didu khién. Khi
gia cong phdi, cac cau lénh chuong trinh s& duoc doc va kiém tra bai may tinh theo thi tu da
duoc l1ap trinh. CAc tin hiéu diéu khién twong ng s& duoc guri téi may.

Chuong trinh CNC bao gém:

- S6 hiéu chuong trinh

- Cac cau lénh CNC

- Céc tu

- Céc sd hiéu lién két (cho ting dia chi vai céac ki hiéu)
Cac dia chi sir dung

@) S6 hiéu chuong trinh tir 1 dén 9999 cho chuong trinh chi tiét va

chuong trinh con.

N Sé higu cau lenh tir 1 dén 9999.

G Chirc niing dan dao.

X,Y,Z Dit liéu vi tri theo cac gia tri tuyét doi

U, w Dir liéu vi tri theo céc gia trj twong doi

R Bén kinh, gia tri d6 nghiéng, tham sé chu trinh.
C Canh vat.

I, K Tham sb cung tron.

F Luong chay dao, budc ren.

S Tdc do truc chinh, tée do cit.

T Goi dao (hiéu chinh dao).

M Cac churc nang phu.

P Durng, goi chuong trinh con, tham sé chu trinh.
Q Tham s chu trinh.

; Két thac cau lénh
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2.2.  Cac nhdm lénh va céac chu trinh lap trinh co ban
2.2.1 Cac diém tham chiéu
* M= Piém gdc may (Machine zero piont)
La diém gbc cua may duoc qui dinh bai nha san xuat khéng thé thay doi.
Tat ca cac kich thudce trén may duoc do dia trén diém gbc nay.
Piém gdc may “M” ddng thoi 1a goc hé toa do.
* R=Diém tham chiéu (Reference Point)
La mot diém trong viing 1am viéc cia may duge xac dinh chinh xac béi cac cong
tac gii han hanh trinh. Vi tri ciia cac ban trugt duge dua tdi b diéu khién khi n6
tiép can diém “R”.
* N=Piém tham chiéu g4 dao ( Tool Mount Reference Point)
La diém gbc cho cac phép ga dao. Piém “N” nam tai mot vi tri xac dinh trén hé
thdng gé kep va duoc qui dinh bai nha san xuat.
* W= biém gbc phoi ( Workpiece point)
La diém gbc cho cac kich thudc trong chwong trinh gia cong chi tiét. C6 thé thiét

lap ty do boi nguoi lap trinh va ciing c6 thé di chuyén theo ¥ muén trong chwong trinh.

Céc diém tham chiéu trong ving lam viéc

Hinh 2.1 Céc diém tham chiéu
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2.2.2 Dich diém géc (Zero offset)

Vé6i cac may tien EMCO, diém goc may “M” nam trén tdm quay tai vi tri mép
ngoai mat bich cua truc chinh. Biém nay khong thuan tién dé lam diém gbc cho céac kich
thuge. Voi chire ning dich diém gbc (Zero offset), hé toa do c6 thé di chuyén dén mot
diém bat ky caa may. Trong tham sb ving hoat dong - phan dich diém gbc cho phép 4
phép dich diém gdc. Khi dinh nghia mét gia trj dich chuyén, gié tri dugc xét dén véi lénh
turong Ung trong chuong trinh (G54 - G57) va diém gdc toa do s& duoc dich chuyén tur
diém géc may M t6i diém gbc phdi. Khong han ché s6 lan dich chuyén diém géc phéi

trong chuong trinh.

Hinh 2.2 Phép dich diém gdc

2.2.3 Hé truc toa do
Truc X theo hudng cia ban trirgt ngang (hudng Kinh), truc Z theo hudng cia ban trurot doc truc.
* Hg toa d6 khi lap trinh tuyét doi

Géc hé toa do nam tai diém géc may M hoic tai diém gbc phdi W sau phép dich
diém géc.
Tat ca cac diém dugc thé hién bang cac khoang cach theo cac hudng X, Z riéng biét tinh
tir diém géc toa d6. Cac kich thudc theo phuong X dugc lap trinh theo gié tri duong kinh
(gidng nhu khi ghi kich thudc trong ban ve).
* Hg toa do khi lap trinh twong ddi

Géc hé toa d6 nam tai diém tham chiéu g& dao N hoic tai miii dao sau khi goi dao.
Lap trinh twong ddi thé hién duong dich chuyén thuc cua dao (tir diém t6i diém). X duoc

lap trinh theo gia tri ban kinh .
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Hinh 2.3 Hé truc toa d6 may phay

* Dir liéu dao

Muc dich cua viéc tinh toan dir liéu dao: Bo diéu khién dung diém mili dao hoic
dung tam dao dé dinh vi chir khong dung diém tham chiéu dé ga dao. T4t ca céc dao ding
dé 1ap trinh phai do. Cong viéc quan trong 1a do khoang cach tir miii dao téi diém tham
chiéu géa dao “N”. Dit liéu chiéu dai dao va ban kinh dao duoc ghi vao bo dang ky dir lidu
dao. Phép hiéu chinh chiéu dai dao c6 thé do ban ty dong, vi tri va ban kinh dao bat budc
phai nhap bang tay. Vi tri dao ludn bat budc phai duoc nhap vao. Viéc xac dinh béan kinh

cat chi can thiét doi vai dao c6 dung phép b béan kinh dao.

Qui dinh vé céac théng sé clla dao

Hinh 2.4 Do dao trén may phay CNC
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2.2.4 Nhém Iénh G codes

LENH Y NGHIA

G00 Chay dao thang nhanh (khong cat)

G01 Chay dao thang, c6 cit

G02 Noi suy cung tron cuing chiéu kim dong ho

GO03 Noi suy cung tron nguoc chiéu kim dong ho

G17 Thiét dat mat phang lam viéc 1a mat phang XY

G18 Thiét dat mat phang lam viéc 1a mat phang XZ

G19 Thiét dat mat phang 1am viéc 12 mat phiang YZ

G40 Khéng bu (ban kinh) dao

G4l Bu dao tréi

G42 Bu dao phai

G54 - G57 Cac phép dich diém khdng c6 thé thiét Iap

G20 Thiét dit don vi do chiéu dai theo hé inch

G21 Thiét dit don vi do chiéu dai theo hg mét

G90 Thiét dat ché do lap trinh theo kich thuéc tuyét doi

G91 Thiét dat ché do lap trinh theo kich thudc gia s6

G94 Thiét dat don vi toc chay dao (F) theo thoi gian: mm/phut, inch/phut
G95 Thiét dat don vi toc chay dao (F) theo vong quay: mm/vong, inch/vong
G73 Chu trinh khoan
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2.2.5 Nhom Iénh M codes

LENH Y NGHIA

MO0 Dung chuong trinh

MO1 Dung chwong trinh c6 diéu kién

MO02 Két thic chuong trinh

MO3 Khai dong truc chinh quay cung chiéu kim dong ho
MO04 Khai dong truc chinh quay nguoc chiéu kim dong ho
MO05 Dung truc chinh

MO06 Thay dao

MO8 M¢ thiét bi lam mat

MO09 Tat thiét bi lam mat

M30 Két thlc chuwong trinh

M98 Goi chuong trinh con

M99 Két thuc chwong trinh con

2.3. Chirc nang cac 1énh chay dao
2.3.1 Lénh G20, G21
- G20 thiét dat don vi do bang hé inch
binh dang:
N... G20
Nho 1énh G20, céc gia tri sau s& duoc chuyén d6i sang hé inch:
e Luong tién dao F (mm/phat, mm/vong, inch/vong)
e Giatri bu (WORK, hinh hoc va @ mon) [ mm, inch]
e Cac duong dich chuyén (mm, inch)
e Su hién thi cua cac vi tri thuc (mm, inch)
e Tbc do cit (m/phut, feet/phut)
Ghichu :
e G20 nén duoc lap trinh tai cau Iénh dau tién.

e Hé théng do luong kich hoat cudi cing s& duoc gii véi cac nit bat tat chinh.
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e Pé tro lai hé thdng do luong ban dau tét nhat st dung ché d6 MDI (chang han
MDI-G20 - bit dau chu trinh).
- G21 thiét dit don vi do bang hé milimet
binh dang :
N... G21
Cac Iénh va ghi chd tuong ty nhu G20
2.3.2 Lénh GO0, G01
* GO0 dinh vi (dich chuyén nhanh)
Cua phép:
N... GO0 X...Y...Z...
Céc ban truot s& dich chuyén vai téc do toi da dén diém dich da 1ap trinh (vi tri dao thay
do6i, diém bat dau tuan theo hanh trinh cua may).
Chay:
e Luogng chay dao F da lap trinh sé khong c6 y nghia trong khi chay dao véi Iénh
GO00.
e Luong chay dao tdi da s& duoc dinh nghia béi nha san xuat may.
e Bat ché d6 chay dao cudng buc 14 hiéu qua.
Vi du:
Lap trinh toa do tuyét doi G90 N50 GO0 X40 Z56
Lap trinh toa d6 trong d6i G91 N50 GO0 X-30 Y-30.5
* G01 nodi suy duong thang
Cu phép:
N... GO0l X...Y...Z...F...

Céc dich chuyén thang véi luong chay dao da 1ap trinh
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¥  Eo.. End point
Hinh 2.1 Lénh dich chuyén thang
Vi du:
Lap trinh toa do tuyét doi GO0
N...G9%
N20 G01 X40 Z20.1 F500
Lap trinh toa d6 trong d6i G91
N...G9%4 F500

N20 GO01 X20 Y-25.9
* Canh vét va ban kinh goc bo tron
Bang viéc l4p trinh tham s C hoac ban kinh R mot canh vat hoic ban kinh cé thé duoc
chén vao gitra dich chuyén GO0 hoic G01

Cu phap: by
N...G00/GO1 X...Y...C/R p— ";”3,
N...G00/GO1 X...Y... ¥
o
g d
.
)
| 8 .

+X
Hinh 2.2 Lénh vat canh
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- Sy lap trinh cac canh vat va ban kinh chi ¢ thé ding cho mat phang kich hoat.
Nhu sy 14p trinh trong mat phang XY (G17) dugc m ta.

- Dich chuyén duoc lap trinh phai bat dau tir diém b (hinh v&). Véi 1ap trinh toa do
turong d6i khoang cach tir diém b can duoc 1ap trinh.

- Vé6i ché do chay ting cau Iénh, dao s& khoi dong dau tién tai diém c va sau do6
dén diém d.

- Céc tinh trang sau c6 thé 1a nguy@n nhan caa mot thong diép sai:

o Néu dudng dich chuyén 1 trong 2 cau Iénh GO0/GO1 la qué ngin, ma vai viéc chén
cac canh vét hoic cac ban kinh goc lugn khong co diém giao nhau, canh bao s&
xuét hién.

o Néu trong lénh tha 2 khong lap trinh GO0/GO1, thong diép sai s6 s& xuat hién.

2.3.3 Lénh G02, GO3
G02 - cung chiéu kim dong hd

GO3 - nguoc chiéu kim dong hd

Hinh 2.3 N6i suy cung tron G02, GO3

Dbi voi mot chuyén dong chay dao theo dudng tron, diém dau va diém cudi luén nam
trong cing mot mat phang. Néu mot chuyén dong caa truc thir 3 duoc 1ap trinh (vi du truc

Z d6i véi G17), két qua sé& 1a mot dudng xoan 6c.
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Cu phap:
N...G02/ G03 X...Y..Z..1..J..K...F...
Hoac
N...G02/ G03 X...Y...Z..R...F...
X,Y,Z Diém cubi caa cung tron (toa do tuyét ddi hoidc twong ddi)
U w, I K Cac tham s6 cung tron tuong d6i (khoang cach tir diém bat
dau dén tam cua cung tron, | lién hé vai X, J téi Y, K t6i 2)
R Ban kinh cua cung tron (cung < nura cung tron véi +R’ > nira
cung tron véi —R ), ¢6 thé duoc lap trinh thay cho tham s
cung tron 1, J, K.
Dao sé& dich chuyén doc theo cung tron xac dinh véi lugng chay dao F 1ap trinh.
Chay :
Noi suy cung tron chi co thé dugc bat dau trén mat phang 1am viéc

Lap trinh gia tri 0 cho I, J, K c6 thé duoc bo qua

Sy quan sat 1énh G02, GO3 ludn xay ra thang ding voi mat phang lam viéc
2.3.4 Nhém Iénh hiéu chinh bu ban kinh dao

G40 khéng bu dao

G41 bu dao tréi

G42 bu dao phai

Véi lénh G41/G42 dao dich chuyén theo mot dudng dan cach déu bién dang da 1ap
trinh. Khoang céch tir bién dang dén duong dan chinh 1a kich thuéc ban kinh dung cu cit.
Nhin theo huéng chuyén dong cit dé xac dinh chinh xac phia cit G41/G42 (phai/trai so

Vi bién dang).
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2.3.5 Chu trinh khoan 16 G73

Cu phéap :
N.. G73 X... Y... Z..R... P... Q..

Trong do:
X, Y Vi tri 16
Z Chiéu su cat tuyét dbi (trong d6i)
R[mm] Gia tri twong ddi (tuyét dbi) cua mit phang 10i dao
P[mgiay] Thoi gian dung tai day 16. P1000 = 1s
Q[mm] Chiéu sau cat trén mot lan cat. Q1=1mm

Dao tién vao phoi mot luong Q, rat ra 1 mm dé bé phoi, sau d6 lai tién vao, vv..., cho
dén khi khoan hét chiéu sau 16 va rat dao nhanh.
2.3.6 Chwong trinh con
- M98 Goi chuong trinh con
Cu phap
N... P...
P... B0 bon so thir nhat tinh tir bén phai xac dinh s6 hiéu ciia chuong trinh con,
cac s6 khac 12 s 1an Iap lai cua chwong trinh con.
Chuy:
- Khi dém sé 1an lip khong dugc dinh rd, chuong trinh con chi dugc goi mot lan
( M98 P5001).
- Khi chuong trinh con duoc 1ap trinh khong ton tai thi mot canh béo s& xuat
hién.
- CO thé thyc hién goi vong lap hai chuong trinh con.
M99 Két thiic chwong trinh con
Cu phép
N... M99
Chay:

- M99 phai Ia Iénh sau cung trong chuong trinh con
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CHUONG TRINH CHINH

00001

N5 G90 G94 G21
N10 M6 T1

N15 M3 S800
N20 GO X-15Y-10
N25 Z5

N35 G1 20 F200
N40 M98 P50011
N45 GO0 Z50

N50 M5

N55 M6 T2

N57 M3 S600
N60 GO X30 Y30
N65 Z5

N70 G1 20 F200
N75 M98 P50021
N80 GO Z50
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N85 X-15 Y-10

N90 M5

N95 M6 T3

N100 M3 S300 F100

N105 GO X-15Y-10

N110 Z10

N115 G73 X10 Y10 Z-25 R1 P1000 Q1
N120 G73 X60 Y10 Z-25 R1 P1000 Q1
N125 G73 X60 Y60 Z-25 R1 P1000 Q1
N130 G73 X10 Y60 Z-25 R1 P1000 Q1
N135 GO Z50

N140 X-15Y-10

N145 M5

N150 M30

CHUONG TRINH PHAY BIEN DANG

00011

N5 G91 Z-1

N10 G90 G42 H1

N15 G1 X10 Y20

N20 X16.28

N25 G2 X20.38 Y17.86 R5
N30 G3 X35 Y6.72 R30
N35 G3 X35 Y63.28 R30
N40 G3 X20.38 Y52.14 R30
N45 G2 X16.38 Y50 RS
N50 G1 X10

N55 X5 Y35

N60 X10 Y20
N65 X20 Y-15
N70 G40

N75 GO0 X-15Y-10
N80 G1 X0 YO
N85 Y25

N90 Y14

N95 X15

N100 Y8

N105 X0

N110 Y3

N115 X20
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N120 YO

N125 X0

N130 X70
N135 Y70
N140 X65
N145Y0

N150 X50
N155 Y5

N160 X65
N165 Y10
N170 X55
N175 X65
N180 Y15
N185 X60
N190 X65
N195 Y50
N200 X57
N205 Y55
N210 X65
N215 Y60
N220 X52
N225 Y70
N230 X70
N235 X0

N240 Y60
N245 X20
N250 Y58

N255 X5
N260 Y52
N265 X7
N270 X-1
N275Y-10
N280 X-15
N285 M99
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CHUONG TRINH PHAY HOC

00021
N5 G91 Z-1
N10 G90 G1 X40 F200
N15 Y40
N20 X30
N25 Y30
42
2461
= 5| =
. 12,63
23/—‘ 7,97
2 { 3
wy B Lt
A . XV .
SRt g2k
=1 wm| 2L0 @6 —
10
35
[=14]
N30 M99
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00002

N5 G90 G94 G21
N10 M6 T1

N15 M3 S1000
N20 GO X-15 Y-10
N25 Z5

N30 G1 20 F200
N35 M98 P50012

00012

N5 G91 Z-1

N10 G90 G42 H1
N15 G1 X12 Y20
N20 X35 Y8

N25 X62 Y24

N30 X57.03 Y41.64

N35 G2 X57.37 Y45.23 R5

N40 G1 X64 Y58.5

N45 G3 X42 Y53.99 R15
N50 G2 X24.61 Y61.5 R9.5

N55 G1 X12 Y54
N60 Y20

N65 X35 Y8

N70 X45 Y-15

CHUONG TRINH CHINH

N40 GO Z50

N45 X32 Y33
N50 G1 Z0

N55 M98 P50022
N60 GO Z50

N65 X-15 Y-10
N70 M5

N75 M30

CHUONG TRINH PHAY BIEN DANG

N75 G40

N80 X-15 Y-10
N85 G1 X0 YO
N90 Y2

N95 X70

N100 Y11
N105 X53
N110 X70
N115Y70
N120 X35
N125 Y60
N130 Y70
N135 X0

N140 Y63
N145 X9
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N150 X0

N155 YO

N160 X13

N165 Y7

N170 X0

N175 X-15Y-10

N180 M99
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CHUONG 3. THUC TRANG NGHIEN CUU VA HUONG PHAT TRIEN
MAY PHAY CNC TAI VIET NAM

3.1. Tinh hinh ché tao may cdng cu CNC trong nwéc trong thoi gian qua
3.1.1 Xu hwong sir dung va thi trweong may CNC trong nwoc trong thoi gian
qua

Trén thi trudng Viét Nam hién nay, may CNC chu yéu duoc nhap tir Dai
Loan va Trung Qudc. Cac may CNC do Pai Loan va Trung Qudc san xuit co phan
diéu khién mua cua cac hang ndi tiéng nhu FANUC, MITSUBISHL,... c6 gia ban
kha phl hop véi dai da sé cac doanh nghiép trong nudc song con yéu cac khau nhu
dao tao, dich vy stra chira va thay thé sau ban hang, chat luong con chua dong déu

May CNC cua cac nudc phat trién nhu Nhat, CHLB Dic, Ao... ¢ chat luong
t6t song gia thanh dit, rat kho bao tri bao dudng. Gia thanh cao, nhu cau lai 16n nén
& Viét Nam hién nay c6 hai xu hudng ton tai song song trong viéc san xuat cac may
CNC tai Viét Nam.

Thir nhat 13 xu hudng mua cac “xac may” cii. Cac may nay cé thé 1a may
CNC hodc may van ning thong thudng dugc loai b cac thanh phan khong lién
quan nhu cac dong co, tay quay,... Sau d6, thay thé cac thiét bi truyén dong thich
hop, lap rap cac thiét bi diéu khién, dit tham s6 diéu khién phu hop cho qua trinh
hoat dong cta may. Xu huéng nay str dung duoc két cdu may c6 sin nén giam chi
phi ché tao két cdu may va da duogc thuc hién nhiéu & cac vién nghién ctru, cac
truong dai hoc... Nhung kho c6 thé biét cac két cau duoc xay dung liéu di phu hop
v6i hoat dong cia may CNC hay chua, c6 thé kiém soat do chinh x4c ciia may hay
khong,...

Thir hai 1a xu hudng ché tao cac thanh phan cua két cau may va lap rép tai
Viét Nam. Céac bd phan diéu khién s& dugc nhap, lap rap theo yéu ciu cua ngudi sir
dung. Py 13 xu hudng bit budc ddi véi cac nha san xuat CNC néu mudn dua may
CNC nhén hiéu Viét Nam pho bién rong tai nude ta. Vi chi co ché tao méi c6 thé
kiém so4t duoc céac sai sd cua may va cach khic phuc. Hon nira, viéc ché tao nhirng

két cau may s€ thuc day cac nganh cong nghiép dlc, gia cong co khi chinh x4c,...
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phat trién. Vé6i su dau tu c6 dinh huéng thi chit luong ciia may CNC san xuit tai
Viét Nam hoan toan c6 thé tin tuong duoc.

Theo mdt chuyén gia trong linh virc CNC thi hién nay nudc ta van phai nhap
cac bo diéu khién cho may CNC bao gém cac module dé lip rap vao bo than may
san xuat trong nudc. Cau tric cia cac by didu khién 1a dang dong, nguoi dung
khong thé twong tac v6i ciu triic bén trong nén gip khé khin trong qua trinh sita
chira, bao tri may CNC nhu: thiéu thiét bi thay thé khi hong hoc, d6i ngii k¥ thuat
khong dap tmg duoc viée sira chita do khong c6 day du thong tin vé cau trac bén
trong cua bo diéu khién,... Nudc ta chua c6 duoc doi ngii k¥ thuat du kha nang dap
ung cho viéc san Xuat mot may phay CNC hoan toan ndi dia, thiét bi k¥ thuat trong
nudc con lac hau va phu thude 16n vao cac nha cung cap nudc ngoai.

Vi vay, viéc dao tao nguén nhan luc vé CNC thue sy can thiét. Ngoai ra, mot
s6 ¢Ong ty co khi ciing bat dau tu nhap bo diéu khién va ché tao phan co dé cho ra
doi nhirng chiéc may CNC do Viét Nam san xuat du tién. Tuy nhién do chua nim
viing cong nghé trong viéc quan ly chat luong ciing nhu khi 1ap rép, nhitng chiéc
may nay thuong c6 do chinh xac khong cao, do tin cay khéng lon, khé canh tranh
V6i cac san pham cing loai. Va diéu nay dit ra khdng it thach thic cho céc nha san
xuat may CNC non tré cua Viét Nam.

C6 thé thdy, ngudn lyc va thiét bi 12 hai nguyén nhan khién viéc san xuit va
str dung may CNC gip nhiéu kho khin. Trong d6, van dé vé ngudn luc mot phan do
chat lugng dao tao vé CNC con yéu, thiét bi dao tao trong nudc con qua han ché.
Véi s6 lugng sinh vién ngay cang cao nhu hién nay trong khi gia thanh cua thiét bi
cao, thi tinh trang thiéu thiét bi cho sinh vién thuc tap dang la van dé nhrc nhdi
chua c6 hudng giai quyét, can ting budc tién hanh nghién ctu va ché tao céc
module cta hé diéu khién CNC mang nhén hiéu Viét Nam. V&i su phat trién cua
cong nghé thong tin nudc ta hién nay, viéc nghién ctru, ché tao phan mém diéu
khién CNC dang PC-based hoan toan ¢ thé giai quyét duoc.

Song song véi viée ché tao cac may CNC cong nghiép, can chu trong vao
viéc tao ra cac bd CNC dung cho gido duc gdm ciu tric may nhod gon hodc chi 1a bo

kit diéu khién CNC riéng biét v6i day du tinh ning hoat dong ciia mot may CNC
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cong nghiép phuc vu giang day trong cac truong dai hoc. Tir d6, tao ngudn nhén luc
¢6 tu duy tot hon vé cac hé thong san xuét hién dai, thuc ddy cac sinh vién tham gia
hoc tap, nghién ctru.

3.1.2 Cac chuang loai may CNC da dwegc cac doanh nghiép, cac trwong dai hoc
nghién citu va san xuét trong nwéc trong thoi gian qua

Dau tién phai ké dén nhom hop tac nghién ciu va cai tao may CNC cua
PGS. TS Lé Hoai Qudc thuéc Bo mon K thuat didu khién ty dong, Khoa Co khi,
Truong DH Bach Khoa TP.HCM. Cac nha khoa hoc nay da nghién ctru thanh cong
viéc cai tao, ning cip cic dang may cong cu van ning va may cong cu diéu khién
theo chuong trinh s6 dang NC (Numerical Control) thanh may diéu khién chuong
trinh s tir may tinh dang CNC (Computer Numerical Control). Ngoai viéc nghién
clru cai tao nang cap thanh cong may NC thanh may CNC, cac nha khoa hoc cua bd
mon K§ thuat diéu khién ty dong con nghién ctru thanh cong viéc stra chita phuc hoi
cac may CNC da qua su dung.

PGS.TS Lé Hoai Quéc, chii nhiém du an nghién ctru nay cho biét, co thé
xem day la mQt su dot pha cho nganh co khi TP.HCM..., nhém nghién ctru da lam
chu dugc cong ngh¢ CAD/CAM/CNC, chu dong duogc kha nang cung cép thiét bi
toan b, hay timg phan tily theo nhu cau cta doanh nghiép. Cac san pham nghién
ctru (phan ctng va phan mém) déu di duoc thwong mai héa nhu bo didu khién
CNC, bd noi suy co6 thé ap dung cho may CNC va robot (phan cing); phan mém
diéu khién hé théng CNC trong méi truong Windows véi giao dién c6 diy du cac
chtic ning, tién ich co ban theo yéu cau ctia bo diéu khién CNC tiéu chuan (phan
mém)...

Budc dau nhoém nghién ciru da trién khai duge hon 10 hop dong voi céc
doanh nghiép, cu thé nhu sta chita ning cip may phay CNC Hitachi Seiki cho
Cong ty Thanh Phat (Quén 8); stra chita ning cdp may phay NC Makino Fanuc
thanh may CNC cho Céng ty ché tao dong co Vinappro-Khu Cong nghiép Bién
Hoa; cai tao nang cap mdy phay givong thanh may CNC cho Céng ty ché tao may
Sai Gon (Quén 6)... Ong Poan Hoai Nhan, Phé giam déc Cong ty ché tao may Sai

Gon nhan xét, qua mot thoi gian sir dung may CNC (cai tao nang cp tir mdy phay
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giwdng 6620) cho thay may hoat dong kh4 tét (twong dwong may phay CNC 3D), hé
diéu hanh hoat dong 6n dinh, st dung dé dang (twong duong hé diéu hanh Fanuc
6M), phén dong luc hoat dong kha tbt (dam bao duogc ché do cat got theo yéu céu).

Ngoai dé tai ciia PGS.TS. Lé Hoai Qudc thi mot sé dé tai khoa hoc cip nha
nuéc vé ché tao may CNC hoic nang cap may co thanh may CNC cua Vién Co khi
Dai hoc Bach khoa Ha Noi ciing da duoc trién khai nhu dé tai: “Cong nghé va thiét
bi linh hoat diéu khién so”...

Khong nhitng tir cac nha khoa hoc trong céc truong dai hoc ma cac doanh
nghiép tu nhan ciing tham gia vao linh vuc nghién ctru va ché tao may CNC nhu k¥
su Lé Anh Kiét ciing da ché tao dugc mot s6 may CNC trong linh vuc cat day. Sau
nam trudc, ky sw Lé Anh Kiét 1a chu co so céan sat thép, gia cong cac chi tiét may.
Theo kiéu cat thu céng, mot may cat kim loai can dén 10 ngudi, ba nguoi dang cit
thi can dén bay nguoi dimg mai dé 1am Iang san pham. Chua ké mot s6 chi tiét (46
cong, tron...) du da rat ¢ gang mai nhung van khong dat duoc do sic nét nhu .
Muén cong viéc mau chong hon, k¥ su Kiét da tim mua mot chiéc may cat kim loai
tu dong nhung danh bé cudc vi gia qua dat.

Tuy khong tu tin 13m nhung k¥ su Kiét ciing quyét dinh may mo tim hiéu,
nghién ctu vé loai may nay. Ngoai viéc tim toi sach bao, dé co kién thirc vé may
tinh, ky su Kiét tham gia nhitng khéa hoc nhé dao tao kién thirc cin ban vé ky thuat
may, Stra may tinh... Ban ngay di lam, ban dém di hoc va may CNC gia cong kim
loai dau tién cua anh ciing duoc hinh thanh timg budc mét, tir don gian dén nhiing
phan phuc tap...

Niam 2003, sau ba nim nghién ctu va thir nghiém, chiéc may CNC cua k§ su
Kiét da trd thanh “the chinh” & xudng gia cong co khi cua anh. Tuy vay thoi gian
dau chirc nang cua may CNC cat hinh con rat don gian. May chay duoc nhung chap
chitng hoic dang cit ngon o thi dot ngét... “chér dirng”. Anh Kiét lai hi hui sira
chira, thiét ké...

Phai mat thém ba nam sau khi ché duoc may CNC, chiéc may cat hinh mai
di dén cong nghé hoan thién. Van may dén khi nhiing chiéc may do anh Kiét ché ra

¢6 co hoi xuat ngoai. Trong mot 1an xem nhiing to roi giGi thidu cac loai may tham
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gia trién 13m TechMart, 6ng Nguyén Thanh Liém - giam dc Cong ty ban may CNC
AALInk, Viét kiéu Uc - d3 nhan ra tiém ning cta chiéc may CNC do anh Kiét ché

tao. Tir Uc, 6ng lap tac bay vé TP.HCM va tim dén anh Kiét dé dat hang.

Hinh 3.1 K§ su Kiét (phdi) bén chiéc may cat hinh CNC caa minh

Nhung don dat hang cia Cong ty AALink khong phai may cat kim loai ma 1a
may dong goi. Von 1a dan kinh doanh may méc, sau khi doc phan ky thuat gioi
thiéu chiéc may cat kim loai CNC, 6ng Liém nhan ra mot diéu: néu anh Kiét da tu
giai duoc thuat toan CNC cho may cat kim loai thi chinh anh ciing s& giai duoc bai
toan CNC cho may dong goi - mat hang cong ty 6ng dang kinh doanh.

Bén thang sau d6, chiéc may dong goi ditng ca phé, hat diéu di ra doi va
nhanh chéng guri sang Uc. “May chay rat én dinh véi nhiéu chize nang tién loi nhue
c6 thé thay déi dwoc chiéu dai cia bao déng géi chi sau khi nhdn nit diéu chinh
hodc ldp trinh san thoi gian déng g6i. Do @6, mét cong nhan cd thé 1am cing luc
Vé6i ba chiéc may khdc nhau. Pay la 1y do khién thi trwong kho tinh cia Uc chdp
nhdn may déng géi do VN ché tao”, dng Liém noi.

Trong nudc, may cat kim loai, may dong géi ciing di duoc ban cho cac cong
ty dong tau, thuc pham, thudc bao vé thuc vat... Ong L& Hoang Hanh, phu trach k¥
thuat may dong goi ctia Cong ty Thudc bao vé thuc vat Sai Gon, cho biét: so voi

nhiing chiéc may Pai Loan, Nhat ma cong ty 6ng da st dung thi chiéc may dong goi
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do anh Kiét ché tao rat d& st dung. Ngoai ra, gia thanh cta may ciing thap, chi bang
30% so v4i may nhap ngoai va rat it bi hao hut vé nguyén liéu dau vao.

Pién hinh nhit trong s6 cac doanh nghiép di va dang nghién ctiu ché tao
may CNC va cac bo diéu khién CNC phai ké dén cong ty BKMech. Vao nim 2007,
may phay CNC 5 truc - san pham cua dé tai nghién ctru “Thiét ké ché tao may phay
CNC 5 truc" cia TS Hoang Vinh Sinh (Cong ty BKMECH) da dugc céng ty Rorze
Robotech cua Nhat dit ché tao voi gia 140.000 USD.

Quay nguoc thoi gian, nim 2004, khi dam nhiém dé tai KC.05.28 vé
"Nghién cau thiét ké ché tao may phay CNC 5 truc", nhém nghién cau cua TS
Hoang Vinh Sinh tai Truong DPHBK Ha Noi di phai bat dau tir khau “tho” nhat la
thiét ké, dac than may. “Cai khé 1a Viét Nam thiéu nganh céng nghiép phu tro, vi
thé ngay ca nhitng chi tiét don gian chung toi cling phai tu 1am vai s6 luong nho
nén gia thanh kha cao” — TS. Sinh cho biét. Tiép theo ta dién, rdi nhimng chi doi hoi
chuan xac nhu co cau lap ray dan huéng va vit me bi, toan bo khau can chinh,
chéng rung déu do nhém nghién ciu thyc hién.

“Trén thi truong Viét Nam, cac may CNC binh thuong c6 sai s6 vj tri 1a
0,0lmm. May CNC do ching tdi ché tao sau 3 serie di dat duoc sai sb Vi
tri 0,005mm”. Tuy nhién nhom nghién ciru s& con phai lam nhiéu viéc dé dat t6i
“ngudng” sai sb 0,002mm cta nhitng may CNC cao cap chuyén ché tao nhitng chi
tiét dién tir tinh xa0. Giai duoc co ban cac van dé vé cong nghé trong diéu kién cong
nghé cua Viét Nam hién nay méi 1a mot bude co ban. Gio day “bai toan” chu yéu
cia nhdm nghién ctu 1a kinh doanh phat trién san pham. Hién gia may CNC cua
nhém nghién ciru chi bing 85%-90% gi& may nhap ngoai cing cAu hinh va dé chinh
xéac cua Pai Loan. “Néu san xuat 16 trén 10 cai thi gia thanh sé& chi con bang khoang
80%” — TS. Sinh thdng béo.

C6 thi treong 16n, ¢6 san pham voi gia “canh tranh”, nhom nghién ctu da
thanh 1ap cong ty BKMech — thanh vién cong ty déu 1a nhitng nha khoa hoc tré, gio
day “thir stee” trong vai trd doanh nhan. Lam thé ndo dé san pham canh tranh dwoc

véi nhitng san pham cia cac cong ty nude ngoai da co truyén thong hang chuc nim
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ché tao may CNC? “Loi thé cia BKMech 1a chiing t6i 1am duoc rét tét khau tu van,
dao tao sir dung va bao hanh” —TS. Sinh cho biét.

Ngoai ra BKMech con cung cip hoan chinh céc dich vu khac dé phuc vu cho
céc khach hang sir dung may CNC nhu: cung cp cac phan mém CAD/CAM c6 ban
quyén, cung cip giai phap CAE phuc vu md phong cho thiét ké khuén miu, ung
dung céng cdng nghé thdng tin cho cdng nghé ché tao, cung cap céc loai hinh dich
vu khéc nhau tir khau khao sat, phan tich dé ra chon giai phap dau tu hop ly cho hé
thdng, dao tao sir dung thiét bj va phan mém...

TS Sinh cho biét, mot hang ché tao may 16n ciia Pai Loan méi day di chinh
thirc cdng nhan ho 1a nha ché tao thiét bi gbc (OEM) cho hang tai Viét Nam va céc
san pham trong twong lai caa nhém khdng nhiing s& dugc hdng nay chuyén giao
cdng nghé ché tao, kiém soat chat lwong ma con s& duoc béan trén khip thé gioi
thong qua cac dai Iy ban hang caa hang nay va san pham may CNC “made in Viét

Nam” s& c6 diéu kién dé nhanh chéng c6 mit trén thi truong.

]/

Hinh 3.2 May phay CNC 5 truc cita BKMECH
Cong ty TNHH Co dién tr Bach Khoa (BKMech) lién tuc cho ra cac san
pham may CNC, tir may CNC thong dung cho dén méay CNC cao téc bang viéc nd
lyc nghién ctu cua minh. Méi day, cong ty vira tiép tuc gidi thiéu chung loai may
phay CNC cao téc hoan toan méi. Pay ciing 1a loai may phay cao téc lan dau tién do
Viét Nam ché tao thanh cong, c6 két cau kiéu cau truc véi tbe do quay cua truc chinh

vO cap va co thé dat tgi 24000 vong/ph(t va tée do dich chuyén 1én dén 30 m/ph.
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Hinh 3.3 May phay CNC cao tc cia BKMech dugc hoan thién véi sy hop tac
caa Cong ty Nhya Ha Noi va Cong ty Kim khi Thang Long trong viéc gia cng chi tiét

Puoc biét, may phay CNC cao toc la két qua cua dé tai khoa hoc cip thanh phé
“Nghién ctu, thiét ké ché tao may phay CNC cao toc”, duogc trién khai tir théang
3/2009. So véi loai may gia cong phay thong thuong, may phay cao téc nay gilp giam
han thoi gian gia cong, trung binh tiét kiém khoang 20% - 40% do tdc do cit cao hon.
Dic biét, do d6 chinh xac, chat lwong bé mat gia céng rat cao nén sau khi gia cong
khong can phai danh bong hodc gia cong ngudi. Vi thé loai may phay nay dac biét thich
hop cho viéc gia cong san pham phic tap nhu cac chi tiét c6 chiéu sau 1on, san pham
c6 thanh mong (vi du thanh trong canh may bay)... bat budc phai dugc gia cong véi toc
d6 cao. Ngoai ra, may con c6 thé gia cong céc vat liéu co d6 cing cao, giam nhiét cat
va (ing Xuat tap trung. Véi nhitng uu diém do, cac chi tiét duoc san xuat tir may CNC
cao toc co thé dat duoc do chinh xac véi ham luong gia tri gia ting cao ma céc thiét bi

CNC thdng dung va quy trinh cbng nghé cti sé khong dat dugc.

Hinh 3.4 Két cdu may phay CNC cao téc
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KS.Vii Pinh Minh - Giam déc du an Coéng ty BKMech, chi nhiém dé tai
may phay CNC cao tdc cho biét: “San phém dugc trién khai hon 1 nim, nhan duoc
su ho tro tir cac chuyén gia cua Tap doan Schaeffler (Puc) trong viéc xay dung mo
hinh, tinh toan co khi va lya chon cac thiét bi phu hop. Tuy nhién, ban dau nhém tac
gia phai dwong dau voi thir thach rat 1on 1a dé dat dugc téc do quay va téc do chay
dao cao doi héi may phai co két cdu viing chii va can kiém soat tot cac van dé diéu
khién ty dong”. Nhung dén nay, BKMech hoan toan yén tim vi da so hitu duoc san
pham may phay CNC cao tdc c6 cdu hinh twong duong véi miu may SD543 cia
hang Sister (Pai Loan), anh Minh cho biét thém. Thanh c6ng ctia may phay CNC
cao toc khong nhimg da danh ddu mot mde quan trong nita trong viéc nghién ciru va
cho ra doi cac san pham vé may cong cu diéu khién s6 cia BKMech, ma n6 con c6
nhiéu lgi ich khéc.

So voi cac san pham cung loai khac ciia nuwéc ngoai duoc phan phdi tai Viét
Nam, may phay CNC cao toc c6 loi thé canh tranh tét. Gia chi bang khoang 50% so
vo1 nhap khéau tir Pai Loan, hd trg k¥ thuat va dich vu sau ban hang trong nudc,
khach hang s& dugc tu van va lya chon cau hinh may phu hop véi ching loai san
xuat, duge dao tao van hanh va tu van cong nghé ché tao st dung may phay CNC
cao toc dé khai thac toi da thiét bi. Vi chat lugng tuong dwong san pham cua Dai
Loan (san pham hién nay duoc cac doanh nghiép Viét Nam uu dung), loai may
phay nay dam bao cung cip cac san pham cong nghé cao cho nganh Co khi ché tao,
g6p phan ning cao chét lwong va kha ning canh tranh san phdm cua cac doanh
nghiép trong nudc. Tiét kiém dugc nhiéu ngoai té cho Nha nudc ciing 1a mot lgi thé
16n do hang nim, Viét Nam phai bo ra nhiéu ty dong dé nhap may cong cu va phu
tung phu tro. Mot tac dong khong nho ddi véi nganh gido duc nudce ta, d6 13 hién
tai, cac truong day nghé dang bi han ché rat nhiéu trong viéc dao tao chuyén giao
cong nghé¢ cho cac gido vién do phai moi chuyén gia nudc ngoai (thuong chi
khoang 3-5 ngay, tai lidu toan bang tiéng Anh, khong c6 gido trinh giang day
chuyén dung,... ) da lam cho céac gido vién ngai sit dung, vdi cac sinh vién lai cang

kho tiép can.
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Hinh 3.5 Chuyén gia Dt hd tro lap rap thiét bi may phay CNC cao toc tai xuong
ché tao cua BKMech
Vao dau thang 7/2010, may phay CNC cao tdc da duoc chuyén gia trong linh

vuc do kiém cua hang Easylaser dén kiém tra chat lugng. San pham da sin sang cho
giai doan thuong mai hda. Bat nguon tir nhitng dé tai khoa hoc cap B9, cap thanh
phd, nhung BKMech di nhiéu lan thanh cong véi cac loai may cong cu diéu khién
s6, nhu may phay 3 truc, may phay 5 truc....Mot s6 san pham hién nay da dugc
thuong mai héa tét va dugc cac doanh nghiép ché tao trong nuéce tin ding.
3.2. Tinh hinh phat trién cong nghé gia cong san phim co khi phic tap va
chinh xac trén may CNC
3.2.1 Tinh hinh ché tao cac san pham co khi chinh xic trong nwéc

Ngay nay san pham co khi chinh x4c da chiém mét vi tri quan trong trong nén
kinh té quéc dan, vat liéu ché tao ching ngay cang c6 nhitng tinh chat vu viét nhu
vé chat luong d6 bén...Do vy ma nganh cong nghiép da phat trién rat nhanh trong
thoi gian qua kéo theo d6 1a cac linh vurc tao hinh san xuat va ché tao cac san pham
tir nhua, cac san pham trong nganh céng nghiép 6 t6 phat trién theo dac biét trong
d6 phai ké dén nganh cong nghiép ché tao khubn ép phun cho san pham nhuya va
khuén dap cho cac san pham trong nganh cong nghiép 6 t6 ra doi va ra cho vo sb

cac san pham voi du kiéu dang chung loai phuc vu cho doi séng con nguoi.
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Viéc ché tao ra cac chi tiét c6 bién dang phuc tap din dén viéc gia cong ching
theo cac phuong phéap truyén théng gap rat nhicu kho khin. Dé cé thé ché tao duoc
mot bd khudn hoan chinh can c6 rat nhiéu yéu té.

Dic biét khau gia cdng ching ta van chwa hoan toan chu dong vé mat cong
nghé. Van dé thiét ké, véi cac phan mém thiét ké khudn va mé phong dong chay
manh mé hién nay nhu Pro Engineer, Solid Works,NX, Moldflow...khéng con qua
kho khin véi viéc tiép can. Poi ngii k¥ su cua ta hoan toan cé thé 1am cha viéc thiét
ké va md phong mét bo khudn hoan chinh. Nhung kho khin cua ching ta hién nay
lai nAm & van dé gia cong, tir gia cdng thd cho toi gia cdng hoan thién. Ching ta van
chua thé ché tao duoc céc dung cu cit got ¢ toe do cao. May moc ciing 1a mot véan
dé dang quan tam khi khong phai cong ty nao ciing cé trang bi dugc nhiing hé thong
gia cdng trén may CNC hoic nhitng hé thong do kiém chat lwong san pham. B4i véi
khuon ép nhya va khuon dap hién nay nuéc ta van phai nhap phoi thép tir nuéc
ngoai, nganh luyén kim cua ta van chua thé dap ng dugc Viéc cung cip cac mac
thép chat luong cho nganh gia cong co khi chinh xac, viéc nay khién cho ching ta
bi han ché rat nhiéu trong viéc ché tao cac san pham co khi chinh xac.

Sau khi gia cong, cac san pham nay can phai qua nhiét luyén va xu ly bé mat
that ky cang, dac biét 1a cac bo khubn dap dung trong nganh cong nghiép 6 t6. Quy
trinh nhiét luyén cua nudc ta cling con nhiéu lac hau, nén rat kho cho ra doi cac san
pham chét luong.

Ngoai viéc ché tao cac chi tiét may yéu cau d6 chinh xéac cao con phu thudc
nhiéu vao trinh d6 cua nguoi tho, thoi gian ché tao ching.

O nudc ta viéc san xuat cac san pham co khi chinh xac phuc vu cho doi sng
cling nhu trong k¥ thuat chi dang & muc tiém nang. Rat it cac cong ty 1am viéc trong
linh vuc co khi chinh xac ma dién hinh & day 1a céng nghé gia cong khudn mau.

Trén thé gisi, cudc cach mang vé may tinh dién tir di c6 tac dong 16n vao
nén san xuat cong nghiép. Piac biét, trong nganh cong nghiép ché tao khudn mau
hién dai, cong nghé thong tin (CNTT) da duoc ¢ng dung rong rai, dé nhanh chong
chuyén doi céc qué trinh san xuat theo Kkiéu truyén thong sang san xuat céng nghé

cao (CNC); nhd dé cac giai doan thiét ké va ché tao khén mau ting bude dugc tu
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dong hod. (CAD/CAM - trong d6: CAD la thiét ké véi sy trg gilp cua may tinh
dién tar; CAM la san xuét véi su tro gidp cua may tinh dién tir, con dugc goi 1a gia
cong diéu khién sb).

Cac nuéc co nén cdng nghiép tién tién nhu: Nhat Ban, Han Quéc, Pai
Loan... di hinh thanh mo hinh lién két t6 hop, dé san xuat khuén mau chat lugng
cao, cho tung linh vuc cong nghé khac nhau:

« Chuyén thiét ké ché tao khudn nhya, khuén dap nguoi, khudn dap noéng,
khudn dac ap luc, khudn ép chay, khudn dap tu dong...

« Chuyén thiét ké ché tao cac cum chi tiét tiéu chuan, phuc vu ché tao khudn
mau nhu: cac b dé khudn tiéu chuan, cac khdi khuén tiéu chuan, tru dan hudng, 10
s0, cao su ép nhin, cac loai co cau cap phoi tu dong. ..

« Chuyén thuc hién céc dich vy nhiét luyén cho cac cong ty ché tao khuén;

« Chuyén cung cap cac loai dung cu cit got dé gia cong khuén mau;

« Chuyén cung cap cac phan mém chuyén dung CAD /CAM/CIMATRON, CAE. ..

« Chuyén thuc hién céc dich vu do luong, kiém tra chat luong khuén. ..

Nhitng mé hinh trén chinh 12 mé hinh lién két mé, gitp cac doanh nghiép c6
diéu kién dau tu chuyén siu vao ting linh vuc véi viéc tng dung CNC, theo hudng
tu dong hoé qua trinh san xuat, nham nang cao chat luong san pham va phéat huy toi
da nang luc thiét bi cua minh. Dién hinh 1a2 md hinh céng nghiép san xuat khubn
mau (CNSXKM) cua Pai Loan. Nam 2002, Pai Loan di xuat khau khuén mau di
cac nuéc: Trung Qubc, My, Indonesia, Thai Lan, Viét Nam... véi téng tri gia
18.311.271.000 dai té, tuong duwong 48.726 tan khudn mau. Khudén miu cia Dai
Loan dugc danh gia dat tiéu chuan quéc té nhung gia thanh chi bang 50% gia nhap
ngoai, do da luén tng dung cap nhat nhirng CN mai (CN vat liéu mai, CN tu dong
hod, CNTT) vao qué trinh san xut.

Tai Viét Nam, do han ché vé ning luc thiét ké va ché tao, cac doanh nghiép
hién maéi chi dap tmg dugc mot phan san xuat khuén mau phuc vu cho ché tao cac
san pham co khi tiéu dung va mot phan cho cac cong ty lién doanh nudc ngoai. Voi
nhitng san pham c6 yéu cau ky thuat cao (may giat, ta lanh, diéu hoa, 6 t0, xe may...)

hau hét phai nhap ban thanh pham hozc nhap khuén tir nudc ngoai vao san Xuat.
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Mot trong nhitng nguyén nhan can dugc dé cap dén l1a cac doanh nghiép
SXKM trong nudc hién da phan hoat dong ¢ tinh trang tu khép kin, chua c6 sy phoi
hop, lién két véi nhau dé di vao thiét ké va san xuat chuyén sau vao mot hoac mot
s6 mit hang cung chung loai; trang thiét bi & hau hét cac co so thude trinh d6 cong
nghé thap; hodc co noi da dau tu trang thiét bj cong nghé cao, nhung sy dau tu lai
trung lap do chua co su hop tac giira cac doanh nghiép trong san xuat. Bén canh do,
ngudn nhan luc thiét ké, ché tao va chuyén giao cong nghé ciing bi phan tan. Ciing
do san xuat nho 1é nén ngay ca viéc nhap thép hop kim 1am khuén miu ciing phai
nhap khau véi gia thanh cao. Nhitng diéu nay giai thich vi sao chi phi SXKM cua
cac doanh nghiép Viét Nam ludn 16n, dan dén hiéu qua san xuat bi han ché.

Quy hoach phéat trién nganh co khi giai doan 2006-2010 di xac dinh: Tap
trung phét trién cac nhém san pham: Thiét bi dong bo; san pham may céng nghiép;
san pham thiét bi ky thuat dién; cdng nghiép 6 td — xe may; san pham co kim khi tiéu
ding. Trong sé d6, nhém san pham co ban c6 lién quan dén st dung khudn mau Ia:
san pham may cdng nghiép, san pham & td — xe may va mot so nganh san xuat khac
nhu: san xuat san pham tir cao su, plastic phuc vu céng nghiép va gia dung.

Két qua khao sat thuc té vé nhu cau khudn mau dén 2010, don cir riéng vé
khudn dap, caa mot sé Cty nhu sau: Cty Co khi Thing Long: K.dap 1a 1.500 bo;
Cty Dién co Thong Nhat: K. dap 1a 75 bo; Cty ché tao may dién VN -HGR: K. dap
la 150 bo; Cty Xich lip Pong Anh: K. dap 1a 500 bo; ... Cung voi d6 13 nhu cau rat
I6n vé cac loai khudn nhua, khuén dtc ap luc... Nhu vay, ngay trén san nha, nhu
cau cua thj trudng vé céac loai khudn mau 1a rat cao. Véan dé dit ra cho cac co quan
quan 1y Nha nuéc 1a: can phai tién hanh cong tac quy hoach dé dinh hudng phét
trién Cong nghiép gia cong khudn mau; thuc hién cong tac to chire, diéu phéi, hop
tac, lién két san xuat gitta cac co so ra sao, nham dau tu va phat trién Cong nghiép
gia cdng khudn mau dat hiéu qua téi da.

Kinh nghiém cta Pai Loan — mot qudc gia c6 nganh CNSXKM phat trién
cho théiy, ho lubn cap nhat va tng dung nhirng CN vat liéu méi va CN tu dong hoa
Va0 qua trinh san xuat. Mot diém quan trong nita la: su lién két chat ché trong san

Xuit giita cac doanh nghiép thuoc nganh CNKM. Hiép hoi Khudn miu Dai Loan
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(TMDIA) da tap hop, lién két hon 600 Cong ty; dd hinh thanh cac trung tam thiét
ké, cac to hop ché tao khudn mau cho timg linh vuc cdng nghiép, nhu di néi & trén.
Pay chinh la sy phan cbng va hogp tac lao dong ¢ muc do cao; gidp cac doanh
nghiép c6 diéu kién dau tu chuyén siu vao ting linh vuc véi viéc ung dung CNC,
theo hudng tu dong hoé qua trinh san xuat. Nho do, ho c6 diéu kién phat huy téi da
nang luc thiét bi ciia minh, nang cao ning sut va chat luong san pham; tap trung
dau tu doi mai thiét bi cdng nghé. Ciing chinh nho sy tap hop, lién két ndy ma cac
doanh nghiép tranh duoc tinh trang dau tu trung 1dp va giam téi da chi phi khu hao
thiét bi trong gia thanh san pham khuén mau. Biéu nay thé hién rd & chit luong va
gia thanh san pham cua Pai Loan trén thi treong khudn mau.

Vay nén, trong xu thé hoi nhap va hop tac kinh té quéc té, muébn ton tai va
phat trién bén vitng, nganh CNSXKM cua Viét Nam can phai cd cac giai phap
dung, phu hop. Néu ctr dé SXKM trong tinh trang hoat dong khép kin, mot don vi
khé c6 thé dam bao cd nhirng san pham khudén mau chat I-ong cao, gi4 thanh ha.
Thoi gian t6i, can phai thanh 1ap Hiép hoi cua nganh SXKM. Pay s& 1a noi cac
doanh nghiép gap g, trao ddi thong tin trong va ngoai nudc, quang ba hinh anh cua
doanh nghiép minh ciing nhu tim kiém dbi tac va lién két 1am an. Hiép hoi con la
noi c6 quan hé chat ché véi Chinh phu, B nganh; vai cac vién va truong dai hoc;
V6i cac co quan quan 1y Nha nuéc, tir d6 cung cp thdng tin vé chu truong, chinh
sach, vé co ché quan ly, vé cac cong nghé va thiét bi tién tién, vé xay dung théng
nhat bo tiéu chuan cdng nghiép va tiéu chuan an toan cho nganh khuén mau. .. gitp
cac doanh nghiép nhanh chdng nam bét dwgc moi van dé lién quan dén su ton tai va
phét trién caa minh.

3.2.2 Mt sb cong ty dién hinh trong viéc gia cong cac san pham co khi chinh xéc

Mot s6 cong ty gia cong khudn mau kha noi tiéng tai Viét Nam nhu Cong ty
TNHH Lap Phiic, Vinh Sanh ... ciing da tu san xuat duoc nhitng bo khudn chinh xac
dung trong nghanh ép nhya.

Cong ty TNHH Lap Phuc thanh Iap vao nam 1993 vai dién tich 10,000m2 &
quan 7, TPHCM. Coéng ty TNHH Lap Phic ludn nd luc cung cap cho khach hang

nhitng giai phap dang tin cdy, hiéu qua, va tan tién nhat trong nganh céng nghiép

Trang 66



nhya. Cong ty 1am khudn cho may ép tir 30 dén 1420 tan. Bao hanh: 1 triéu lan ép.
Vit liéu 1am khudn: nhap truc tiép véi ching chi xuat xi& ciia phong thuong mai tai
nuéc san xuat: Bohler - Ao; DEW - Bac; Daido va Nippon - Nhat. Thiét bi may
moc ciia cong ty chu yéu duge nhap tir Thuy Si, Puc, va Nhat ( voi hon 90%)nhu
may phay: 50 trung tdm gia cong, may ban xung: 25 trung tim, may cit day: 7 trung
tam, may mai: 8 trung tam, thiét bi do ga: 100% tir System 3R - Thuy Dién.

Hinh 3.6 Trung tam gia cdng cao téc Mikron XSM600U (5 truc) va HSM600 cua
Cong ty TNHH Lap Phuac

Hinh 3.7 Trung tdm gia cbng OKK va MITSUBISHI cua Cong ty TNHH Lap Phuc
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Hinh 3.9 Mot san pham khuén ép phun cua Cong ty Ni—IH Lap Phuc
3.3.  Kha ning thiét ké ché tao md hinh may CNC dung trong giang day

May CNC la mot to hop cac thiét bi va linh kién phirc tap doi hoi do chinh
xac cao. Viéc cho ra ddi mot may CNC hoan chinh doi hoi phai két hop tir nhiéu

yéu t. Tir con ngudi cho dén cac phuong tién may moc.
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Cac bo phan co khi quan trong trong may CNC gom c6 than may, hé ranh
trot mang ¢4, hé truyén dong vit me dai oc bi, truc chinh may... P4i véi than may,
doi hoi phai dam bao d6 cing virng tét, kha ning chiu tai va va dap tét. Tuy nhién,
d6i vai may md hinh cha yéu dung trong giang day cac hoc phan bao dudng va sta
chira thi khong doi hoi cao vé kha nang chiu tai va va dap cua than may.

Dé don gian viéc thi céng mé hinh, tir viéc thiét ké, tinh toan cac thong sb
ciia may, c6 thé str dung cac nguyén vat liéu sin co dap tng duoc cac yéu cau cua
bai toan thiét ké. Nhu bo vit me dai dc bi, cac ranh trugt va thanh truot, truc chinh,
cac dong co bang may, bo diéu khién ...

Tir c4c yéu cau trén c6 thé hinh dung ra mé hinh may CNC nha truong tu thi
cong d6 1a sy két hop tir nhiéu linh kién don 1& va thi cong chi tiét than may dé tao
thanh mét ¢d may phuc tap, day du tinh ning nhu mot may CNC thuc thy, c6 thé
phuc vu cbng viéc giang day trong nha truong, do cling 1a muc tiéu ma nhom
nghién ctu, thuc hién dé tai nay hudng dén. Phan thiét ké, tinh toan cac thdng sb

cta may s€ dugc noi rd hon & Chuong 4.
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CHUONG 4. THIET KE VA XAY DUNG MO HINH MAY PHAY CNC UNG
DUNG TRONG PAO TAO NGHE NGHIEP
4.1. Thiét ké so dd nguyén ly hoat déng cia may
Dang thiét ké cho may CNC mé hinh cuia nha trudng theo md hinh 3D bén hinh
dudi. Vi két cau dé thiét ké, dé thi cong va cac thiét bi linh kién c6 sin trén thi

truong.

Z 0rigin,
Home Switch &
Home Position

-
Home Position -~
X 0rigin &

Home Switch

¥ Origin, Home Switch &
Home Position

Hinh 4.1 So d6 nguyén ly 1am viéc cia may CNC
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Va cau tao chi tiét cia may CNC s& tuong dbi nhiéu. Gom cac thanh phan
c4u thanh nhu:

- Khung may, hé théng che chin bao vé

- Hé thdng ban may, mam cap, ga dat.

- Hé théng mam dao, thay dao tu dong

- Bau gin dao, cac loai dao

- Hé théng 1am mét bang nudc hoic bang khi, ga kep bang khi.

- Hé thong diéu khién, két néi voi may tinh.

- Thiét ké khung d&

- Thiét ké khung d& truc chinh

- Thiét ké phan che chan , 6p .

4.2. Tinh toan dd bén

4.2.1 Tinh cong suét ciat cia may

Théng sé ban dau :

t 1 do sau phay la 16p kim loai cit di do theo phuong vudéng goc truc dao
phay, (mm).

D: duong kinh dao phay, (mm): D = 20mm

B: chiéu rong dao phay 1a kich thudc 16p kim loai duoc cat do theo phuong
truc  dao,(mm): B=30mm

S : lugng chay dao vong ,( mm/v)

S, : lugng chay dao rang, ( mm/rang)

Sy - luwong chay dao phat ( mm/ph) : Sy, =S,.Z.n =S.n

1000.v
D.

n: s6 vong quay dao , v/ph 1 n =

a. Tinh ché dg cat khi phay mdt phang ding dao phay ngén thép gi6 P18 c¢6 4 rdng
Khi gia cong thé chon t =5mm

b. Chon lwong chay dao
Theo bang (6-5): S, = (0.12 — 0.18)mm/rang
Chon S; = 0.12mm/rang
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c.Vdn tac cdt theo cong thirc

_ Cy.Dv,
- T™M.tXv.S)V Bv.ZPv

k, m/ph

Theo bang (1-5) ta co:

Cy Qv Xy Yo Uy, Py

46,7 0.45 0.5 0.5 0.1 0.1

0.33

Bang ( 2-5) T = 60 phut

Bang (2-1) ko, :Z—S:E=1
b

75
Bang (7-1) k,, =0.95
Bang (8-1) k,, =1
k, =k, .ky, -k, =10.951=0.95

Thay vao ta c6 :

_ Cy.Dv. _ 46,7.2004%,
 TM.txw YV Buv.zPy VT 60037.505,0.120-5.300-140.1

0.95 =90.2m/ph

S6 vong quay trong mot phat cia dao

_ 1000,y _ 1000.90,2
~ pm 20314 14336 v/p
chon n,.= 1400 v/p
V= D.mn_ 20.w.1400 — 88 m/p

" 1000 1000

d. Tinh lwong chay dao phiit va hrong chay dao thyec té theo may
Sy=S5z2n =S.n=0.12.4.1400 = 672mm/p
Theo may chon S,, = 670 mm/ph

Vay S 1400 0.5mm/ra
a =—— = 0.5mm/ran
y Zmax 4.670 g
e. Luc cdt

_ Cpt*P.s)P BUP.Z

65

0.3
Theo bang (12-1) k= Ky, = (=)~ = 0.96
Op

Theo bang (3-5) ta cé
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Cp Xp  Wp Up Wy dp
68,2 0.86 0,72 0.1 0 0.86

68.2 .59:86 0.10.72 3001 4
P,= 0.96 =111KG
Z 200-86 14000

f. Momen quay cua truc chinh
_ pgp _ 11120

= =1,11KGm
2.1000 2.1000
g. Cong sudt cat
_Pzv _ 11188 _ g

"~ 60.102  60.102

So véi cong suat may N = 2,2 kw, may lam viéc bao dam an toan.

4.2.2 Tinh toan lya chon cac cum truc
4.2.2.1 Tinh toan lwa chon cum truc vit me bi truc Y
a. Cac théng sé dau vao
Loai may CNC : phay
Ché @6 cat thir nghiém tdi da S, t,v:
v' Phay phay mit phang

Dao phay ngén
Thép gi6 : P18
Dao c6 4 1udi (Z2=4)
Chiéu sau cat t = 5mm

Vat liéu phay : nhua

Luong chay dao Sy, = 670 mm/ph
Luong chay dao S, = 0.5mm/rang
Luc cit P, = 111KG

NS NE N N N N N S

S6 vong quay trong mot phat cia dao n = 1400 v/p

v" Momen quay cua truc chinh M = 1,11kgm = 11,1Nm

Khéi luong 16n nhét caa chi tiét : M = 0.1KG
=W =0.1KGf =1N
Trong lwong ban may truc Y : W, = 5,56kg =55,6N

Van téc chay 16n nhat khéng gia cong V1 = 15m/ph
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Van téc chay 16n nhat khi gia cong V2 = 0.3 m/ph

Gia téc hoat dong 16n nhét cua hé théng a = 0.5g = 5 m/s?
Thaoi gian hoat dong [, = 25000h ( khoang 8,6 nam )

Téc do vong dong co N,,,, = 3000prm

Do chinh xac vi tri khéng tai + 0.03 /1000mm

Do chinh x&c vi tri 1ap lai +0.005mm

Do léch truyén dong : £ 0.02mm

Hé s ma sat bé mat ¢ =0.1

b..Buoc vit me (1)

" Npmax Nmax 3000
c. Luc cat chinh cia may (F,,)

Taco M = 11.1INm = lyc cat chinh cia may Ia:

_2M _2.11,1.1000

E
mop 20

=1110 N = 111kgf

4.2.2.2 Tinh toan lya chon truc vit , 6 lin cho ban may di chuyén theo truc Y
a. Piéu kién lam viéc va cac thong sé dueoc chon
= Piéu kién lam viéc
Luc chéng truot: F,= x(M + W, )=0.1 (M + W, )= 0.1(0.1+55.6) =
5.57N =0.57kgf
= Céc thdng sb dugc chon
+ Loai 6 bi
+ Cap chinh xac
+ DO léch vi tri nhiét
+ Momen dong co
b. Chon truc vit é bi

+ Tinh toan luc doc truc

Trang 74



Fa: Axial load

Mation direction

Sliding resistance

—— —F

Hinh 4.2 So d6 phan b lyc trén tryc vit
> Céc thanh phan trong cong thirc
= Luyc cat chinh cia may: F,, = 1110N = 111kgf
= Luyc cat theo phuong Z ( phuong thang déng): F,,, = 0
» Hésd masatlan: 0.1
= Khoi lugng tong cong m = M + W, =0,1+5,57= 5,67 kg
= Gia téc trong trudong g = 10m/s?
= Luc chéng khéng tai f = 5,67 = 56,7N = 5,67 kg
» Tinh cac luc doc truc
Tang téc ( vé phia sau ): F,; = umg + ma + f = 0,1.5,67.10 +
5,67.5+ 5,67 = 39,7 kgf = 397 N
Chay déu ( vé phia sau ): F,,= umg + f =0,1.5,67.10 + 5,67=
11,34 kgf =113,4N
Gia cong ( vé phia truéc ): Fyz= E, + u(mg+ Fny) +f=
111 +0.1 (5,67.10+ 0) + 5,67=122,34 kgf =1223,4 N
Giam toc ( vé phia truéc ): Fyy= umg —ma + f = 0.1.5,67.10 -
5,67.5 +5,67=-17kgf =-170N
= lyc doc truc 16n nhat khi khéng gia cong: Fip,q, = 39,7 kgf =
397 N
= lyc doc truc 16n nhat khi gia cong: Fypay = 122,34 kgf =
1223,4 N
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Lwc doc truc trung binh:

52,1kgf
Trong do :

YEEniti _3|T Fimaxr-Nimax T1+2 Fipax-N2amax- T2
Xt

Nimax-T1+ Namax-T2

= 52IN =

3[3973x1500x0.3+1223,43x30x0.7
1500x0.3+30x0.7

*  Fimax Famax: Luc doc truc 16n nhat khi khéng gia cong va gia cong

 Nimax Namax: TOc d0 quay 16n nhét cuaa truc khi khong gia cong va gia cong

N1imax, Nomax: Thoi gian may hoat dong ¢ ché do khdng tai va co tai

Bang luc doc truc va phan trim tuong Gng:

Axial load Rotation speed Time Ratio (sec
(kgf) (rpm) or %)

Flmax = 397 N 1500 30

F2max = 1223,4N 30 70

( trong phan tinh luc doc trung binh nay ta lay Fi ¢ truong hop khi khong gia cong

va khi gia

cong.vai cac ti 18 thoi gian lan luot 30% & 70%, xét trong giai doan 6N

dinh cia méay nén Ni 1a nhu nhau tai cac thoi diém).

c. Tinh

toan tai trong (C,, C,)
Tai trong tinh:
Céc cong thace tinh tuong (ng :
Co= fs - Famax
Trong do :
Co : tai trong tinh
f; : hé sO bén tinh, véi may cong cu f, =1,5-3 (chon f, =2)
Fomax : lrc doc truc 1é6n nhit 1én truc vitme

Co= fo . Fymax= 2. 521 =1042N
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Tai trong dong:
Véi | = 5mm = vén téc quay danh nghia 1a :
N,,= V; /1 =15000/5 = 3000 vong/ phat

1
C,=(60. Np,. L, )3. Fpay.fy . 1072 =

(60.3000.25000)3.52,1.1,2. 102 = 1038Kgf
e. Chon kiéu bi
Néu d6 cting can dwgc wu tién nhiéu nhat, d6 hao phi chuyén dong
khong qua quan trong, theo do6 cac thong sb kich thudc s& duoc chon 1a:
+ 6 bi loai luu chuyén : bi bén ngoai
+ Kiéu : FDWC
+ S6 dong luu chuyén: Bx3
f. Chon ban kinh truc vit
L = tong chiéu dai di chuyén max + chiéu dai ving thoat
=300 + 80 = 380mm
Kiéu 6 bi lap chat & ca hai dau = f, .= 21,9
Chon téc d6 quay cho dong co khoang 80% so vai toc do quay gigi han nén ta co:
n =80%. N,,,,=80%. 3000= 2400 vong/ph
=> ban kinh truc vit:

L? 2400.3802 _
d, = 2.10‘7 == 1077 =1,6mm
f 21,9

g. Chon series 6 bi
Tur cac tinh toan trén ta chon series:

Loai truc vit me : SFU1605
buong kinh truc: 16mm
Budc vit: 5mm

h. Chiéu dai truc vitme

Chiéu dai truc vit me sau khi chon truc :

L = tong chiéu dai di chuyén + chiéu dai ving thoat

=300 +80 = 380mm = L = 384mm
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k. Kiém tra so bo

+ Tudi tho 1am viéc

Lf:( ‘a )3.106. L

my-fw 60 .Npy

1038 1
= ( )3.106 .
52,1.1,2 60.3000

= 25425h > 25000h
+ Téc d6 quay cho phép
n=f 107 = 22222 107 = 2376 vip
L

3842

4.2.2.3 Chon dgng co cho ban Y:
- Téc d6 vong 16n nhat : 3000 v/p
- Thoi gian can thiét dé dat téc do 1on nhat 0,9s ( tu chon dua tren db thi
dich chuyén — hinh v& ).

V (m/min)

x=1000mm
20
—
)
t4 =0,9s
) - ts
) - N
Q _D (3) t6 = 0,9s
0 t (sec)
t1 = -
0,9s ."? “”5\]
t2 \ 4/ \5.
t3 =0,9s
O

Hinh 4.3 D6 thi toc do dich chuyén cua truc Y
Chon dong co servo dé diéu khién quy dao chuyén dong theo truc Oy
Cac dir liéu cho tinh chon dong co:

Chon vitme ¢6 budc I= h = 10mm
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Hé sb ma sat truot gitra thép va gang ta chon x =0.12
= Gia téc trong truong g = 10m/s?
= Khéi lugng cua phan dau dich chuyén 1a m = 5,67 kg
= Gobc nghiéng cua truc o = 0°
= Ti s6 truyén giam téc u =1 ( do phuong an chon dong co ndi
truc tiép voi vit me khong qua hop giam téc).
= Hiéu suat caa may chonmn = 0.9
= Luc cat 16n nhat F, = 1110N = 111kgf
= Téc d6 quay 16n nhat caa dong co 3000 vong /phut
» Tinh momen ma sat

m.ghxu.cosa_5,67x10x0,12xcos0
Mfric_ -

=1,2N.m

2mXUXN 27x1x0,9

Tinh momen chéng trong luc caa két cau

_mghu.csina _

M,,,= 0

27TXUXN
Vi co cau nam ngang nén o=0 hay M,,, = 0

= Tinh van téc dai véi duong kinh truc vit me duoc chon la

16mm
Th G = = O 25
= Tinh momen may
M, hxFp___ 0,005x1110 _ 0.4N.m

ach™ chuxnxvmax_27zx1x0,9x2,5
= Tinh momen may
Mstat: Mfric+sz + Mmach =1,2+0+0,4 = 1,6N.m

= Tinh téc d6 quay ctua motor

_ VmaxXu_2,5x1
Mnoml= =™ 4 005

=500 ( vong/ phat)

— Dua vao men tinh cta dong co va toc d6 cua motor, ta chon
dong co GDL80-20-24Z/2.2 ¢c6 tdc do quay 16n nhat 1a 24000
rpm cd cong suét 2,2kw.

Dleu klen antOT‘ 2 nnoml; Mmotor 2 Mstat

Trang 79



4.2.2.4 Tinh toan lya chen cum truc vit me bi truc X
a. Cac théng sé dau vao
Loai may CNC : phay
Ché d¢ cat thir nghiém tbi da S, t,v:
v Phay phay mat phang
Dao phay ngén
Thép gio : P18
Daoco641udi (Z2=4)
Chiéu sau cat t = 5mm
Vit liéu phay : nhya
S6 vong quay trong mot phat cia dao n = 1400 v/p
Luong chay dao Sy, = 670 mm/ph
Luong chay dao Sy, = 0.5mm/rang
Luc cat P, = 111KG
v" Momen quay cua truc chinh M = 1,11kgm = 11,1Nm
Khdi lugng 16n nhét caa chi tiét : M = 0.1KG
=W =0.1KGf =1N
Trong luong ban may truc Y : W, = 5,56kg =55,6N

NS NI N N N N N N

Van téc chay 16n nhat khéng gia cong V1 = 15m/ph
Van toc chay 16n nhat khi gia cong V2 = 0.3 m/ph
Gia téc hoat dong 16n nhat caa hé théng a = 0.5g = 5 m/s?
Thaoi gian hoat dong [, = 25000h ( khoang 8,6 nam )
Téc do vong dong co N,y,q, = 3000prm
Do chinh x&c vi tri khéng tai + 0.03 /1000mm
Do chinh x&c vi tri lap lai +0.005mm
Do léch truyén dong : £ 0.02mm
Hé s6 ma sat bé mat ¢ =0.1

b..Buéc vit me (1)

Vmax VY1 15000 _

| > = = = 5mm
Nmax Nmax 3000
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c. Luc cat chinh cia may (E,,)

Taco M = 11.1INm = lyuc cat chinh cia may Ia:

_2M _2.11,1.1000

=1110 N = 111kgf
D 20

Fn,

4.2.3.5 Tinh toan lya chon truc vit, 6 lin cho ban may di chuyén theo truc X
a. Piéu kién lam viéc va céc thdng sé ducoc chon
»  Piéu kién lam viéc
Luc chéng truot: F,= x(M + W, )=0.1 (M + W, )= 0.1(0.1+55.6) =
5.57N =0.57kgf
= Céc théng s6 dugc chon
+ Loai 6 bi
+ Cap chinh xac
+ DO léch vi tri nhiét
+ Momen dong co
b. Chon truc vit é bi

+ Tinh toan lyc doc truc

Fa: Axial load
Mation direction

W

Shiding resistance

1 Wi

— T [OF
; %t ‘ otic:

—L

Hinh 4.4 So d6 phan bé luc tac dung trén truc X
> Céc thanh phan trong cong thirc
= Luyc cat chinh cua may: F,, = 1110N = 111kgf
= Luec cit theo phuong Z ( phuong thang déng): F,,, = 0

» Hésdmasatlin: 0.1
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= Khéi lugng téng cong m = M + W, =0,1+5,57= 5,67 kg
= Gia téc trong truong g = 10m/s?
= Lyc chéng khéng tai f = 5,67 = 56,7N = 5,67 kg
» Tinh cac luc doc truc
Tang téc ( vé phia sau ): F, = umg +ma + f = 0,1.5,67.10 +
5,67.5+ 5,67 = 39,7 kgf =397 N
Chay déu ( vé phia sau ): F,,= umg + f =0,1.5,67.10 + 5,67=
11,34 kgf =113,4N
Gia cong ( V& phia truéc ): Fyz= E, + u(mg+ Fny) +f=
111 +0.1 (5,67.10+ 0) + 5,67=122,34 kgf =1223,4 N
Giam téc ( vé phia truéc ): F,,= umg —ma + f = 0.1.5,67.10 -
5,67.5 +5,67=-17kgf = -170N
= luc doc tryc 16n nhat khi khong gia cong: Fjpq, = 39,7 kgf =
397 N
= lyc doc truc 16n nhat khi gia cong: F,pe, = 122,34 kgf =
1223,4N

Lwc doc truc trung binh:

3 3
F = 3\/ S Finiti _ 3\/ ¥ F3nax-N1imaxTi+3 Finax-Nomax-T2
am

2t NimaxT1+ Namax-T2

_ 3[3973x1500x0.3+1223,43x30x0.7 _ 59N =
= 1500x0.3430x0.7 -

52,1kgf
Trong do :
Fimaxs Famax: Luc doc truc 16n nhét khi khéng gia céng va gia céng
* Nimax Nomax: Toc d6 quay 16n nhat caa truc khi khdng gia cong va gia cong

* Nimax Nomax: Thoi gian méy hoat dong & ché @6 khéng tai va co tai
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Bang luc doc truc va phan trim tuong Gng:

Axial load Rotation speed Time Ratio (sec
(kgf) (rpm) or %)

Flmax = 397 N 1500 30

F2max = 1223,4N 30 70

( trong phan tinh luc doc trung binh nay ta lay Fi ¢ truong hop khi khong gia cong
va khi gia cong.véi cac ti 1& thoi gian lan lugt 30% & 70%, xét trong giai doan 6n
dinh ctia may nén Ni 1a nhu nhau tai cac thoi diém).
c. Tinh toén tai trong (C,, Cp)
Tai trong tinh:
Céc cong thire tinh trong Gng :
Co= fs - Famax
Trong do :
C, : tai trong tinh
f; : hé s6 bén tinh, véi may cong cu f, =1,5-3 (chon f, =2)
Famax : ltc doc truc 1én nhit 1én truc vitme
Co= fs - Fymax=2.521 =1042N
Tai trong dong:
Véi | =5mm = van toc quay danh nghia 1a :
N,,= V; /1 =15000/5 = 3000 vong/ phut
C,=(60. Ny L )3, Froy £y 1072 -
(60.3000.25000)?52,1.1,2. 1072 = 1038kgf
e. Chon kiéu bi
Néu d6 cang can duoc uwu tién nhidu nhat, 46 hao phi chuyén dong
khéng qua quan trong, theo d6 cac thong sb kich thudc s& duoc chon 1a:
+ 6 bi loai luu chuyén : bi bén ngoai
+ Kiéu : FDWC

+ S6 dong luu chuyén: Bx3
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f. Chon ban kinh truc vit
L = tong chiéu dai di chuyén max + chiéu dai ving thoat
=300 + 80 = 380mm
Kiéu 6 bi lap chat & ca hai dau = f, .= 21,9
Chon téc d6 quay cho dong co khoang 80% so Vi toe do quay gigi han nén ta co:
n =80%. N,,.,=80%. 3000= 2400 vong/ph
= ban kinh truc vit:

n.L2 _ 2400.3802
d. =—.10 7o —_—
f 21,9

.1077 =1,6mm
g. Chon series 6 bi
T cac tinh toan trén ta chon series:
Loai truc vit me: SFU1605
buong kinh truc: 16mm
Budc vit: 5Smm
h. Chiéu dai truc vitme
Chiéu dai truc vit me sau khi chon truc :
L = tong chiéu dai di chuyén + chiéu dai vung thoat
=300 +80 = 380mm = L = 384mm

k. Kiém tra so bo

+ Tudi tho 1am viéc

Lp = —2—)3.106 . —
f Fryfw ) " 60 Ny,

1038 1
= ( ) 3106 .
52,1.1,2 60.3000

= 25425h > 25000h
+ Tdc d6 quay cho phép

_21,9x1,6.
T2 T 3842

4.2.3.6 Chon dong co cho ban X
- Tdc @6 vong 16n nhat: 3000 v/p

.107 = 2376 v/p
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- Thoi gian can thiét dé dat tbc do 16n nhat 0,9s (tw chon dya tren d6 thi

dich chuyén — hinh v& ).

V (m/min)
®x=1000mim
20
—
©,
t4 =0,9s
N . ts
. N B
@) (3) t6 = 0,9s
0 t (sec)
t1=09s — ‘e
t2 .\f/} :\_E‘_/
t3 =0,9s
(5)
1

Hinh 4.5 B thi tdc d6 dich chuyén cua truc X
Chon dong co servo dé diéu khién quy dao chuyén dong theo truc ox
Cac dtt liéu cho tinh chon dong co:
Chon vitme c¢6 budc I=h = 10mm
Hé s6 ma sat truot gitra thép va gang ta chon ¢ =0.12
= Gia téc trong trudong g = 10m/s?
= Khéi lugng cta phan dau dich chuyén 1a m = 5,67 kg
» Goc nghiéng cua truc o = 0°
= Ti s6 truyén giam téc u =1 ( do phuong an chon dong co ndi
truc tiép voi vit me khdng qua hop giam toc).
= Hiéu suat caa may chonn = 0.9
= Luyc cat I6n nhat F, = 1110N = 111kgf
= Téc d6 quay 16n nhat cua dong co 3000 vong /phit

=  Tinh momen ma sat

m.ghxu.cosa 5,67x10x0,12xcos0
M= I =1,2N.m

2nxuxn 21x1x0,9
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=  Tinh momen chéng trong lrc cua két ciu

_ mghu.csina _
sz_ -

2nxuxn
Vi co cdu nam ngang nén a=0 hay M,,, = 0

= Tinh van téc dai voi duong kinh truc vit me dugc chon la

16mm
. _ zDn _ 7163000 _
Ta CO: Vinax= 60.1000  60.1000 2,5m/s
= Tinh momen may
hxF, _ 0,005x1110

M = = =0,4N.m
mach™ 5 o uxNXVmay 27¢1x0,9x2,5

= Tinh momen may
Mgeqr= Mfric+sz + M, 0cn =1,2+10+0,4 = 1,6N.m

= Tinh téc d6 quay cia motor

_ Vmaxxu_2,5x1
Mmoml= =1 "0 005

=500 (vong/ phat)

= Duva vao men tinh cia dong co va tbc do ctia motor, ta chon
dong co GDL80-20-24Z/2.2 ¢6 toc d6 quay Ion nhat 1a 3000
rpm cd cong suét 2,2kw.
Dicu Kién . Moror = Mnomi: Mmotor = Mstat
4.2.3.7 Tinh toan lwa chon cum truc vitme bi truc Z
a. Cac théng sé dau vao
- Loai may CNC : phay
- Ché do cat thir nghiém téi da s, t,v:
v Phay phay mat phang
Dao phay ngén
Thép gi6 : P18
Dao co 4 1udi (Z2=4)
Chiéu sau cat t = 5mm
Vat liéu phay : nhua
S6 vong quay trong mot phat cia dao n = 1400 v/p

AN N N N Y N N

Luong chay dao Sy, = 670 mm/ph
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v" Luong chay dao S,, = 0.5mm/rang
v’ Luccit P, = 111KG
v" Momen quay cua truc chinh M = 1,11kgm = 11,1Nm
Khéi lwong 16n nhét cua chi tiét : M = 0.1KG
=W =0.1KGf =1N
Trong luong ban may truc Z : W, =6,71kg = 67,1N
Van téc chay 16n nhat khéng gia cong V1 = 80m/ph
Van téc chay 16n nhit khi gia cong V2 = 0.3 m/ph
Gia téc hoat dong l16n nhat cua hé théng a = 0.5g = 5 m/s?
Thoi gian hoat dong [, = 25000h ( khoang 8,6 nam )
Téc do vong dong co N,y,q, = 24000prm
Do chinh x&c vi tri khéng tai + 0.03 /1000mm
Do chinh xac vi tri 1ap lai +0.005mm
Do léch truyén dong : £ 0.02mm
Hé sb ma sat bé mat ¢ =0.1

b..Buoc vit me (1)

> = = = 3.3mm
Nmax Nmax 24000

c. Luc cat chinh cia may (F,,)
Tacd M =11,1Nm

_2M _2.11,1.1000

E
m-p 20

=1110 N = 111kgf

4.2.3.8 Tinh toan lya chon truc vit, 4 Iin cho ban may di chuyén theo truc Z
a. Piéu kién lam viéc va cac thong sé duwoc chon
= Piéu kién lam viéc
Luc chong truot: F,= u(M + W;)=0.1 (M + W,)= 0.1(0.1+67.1) =
6.72N =0.672kgf
= Céc théng s6 dugc chon
+ Loai 6 bi

+ Cap chinh xac
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+ Do léch vi tri nhiét
+ Momen dong co
b. Chon truc vit é bi

+Tinh toan luc doc truc

Moticn direcion

Shding resistanca

Feor & Axial bossd

Hinh 4.6 So db lyuc tac dung Ién tryc Z

> Céc thanh phan trong cong thirc
= Lyc cit chinh cua may: F,, = 1940N = 194kgf
= Luyc cit theo phuong Z ( phuong nam ngang ): Fpy=0
» Hé s masatlan : 0.1
= Khdi lugng tong cong m = M + W, =0,1+6,71= 6,81 kg
= Gia téc trong trudong g = 10m/s?
= Lyc chéng khong tai f = 0.672kgf = 6,72N
» Tinh cac luc doc truc
Tang toc (dilén): Fy= ymg + ma + f =0,1.6,81.10 + 6.81.5+
0.672 =41,53 kgf = 415,3N
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Chay déu ( di lén): F,,= ymg+f = 0,1.6,81.10 + 0.672 =
7,48 kgf =74,8N
Giacong (dilén): F;3= E, + u(mg+ F,,) + f =194 +0.1
(6,81.10+ 0) + 0.672 = 201,5 kgf =2015N
Giam tc ( vé phia trudc ): F,,= ymg —ma + f = 0.1.6,81.10 -
6.81.5 + 0.672 =-26,6 kgf = -266 N
= lyc doc truc 16n nhat khi khong gia cong: Fynqy =41,53 kof
= 415,3N
= luc doc truc 16n nhat khi gia céng: Fyp,q, = 201,5 kef

= 2015N

Lwc doc truc trung binh:

3 3
F = 3\/2 F3ngt; _3\/2 F2 o NimaxT1+ 2 F2 g Namax T2
am — -

Xt NimaxT1+ Namax-T2

3 1415,33x8000x0.3+20153x30x0.7 _
= = 414N = 41, 4kgf
8000x0.3+30x0.7

Trong do :
Fimaxs Famax: Luc doc truc 16n nhét khi khéng gia céng va gia céng

* Nimax Nomax: Toc do quay 16n nhat caa truc khi khdng gia cong va gia cong
Nimax, Nomax: Thoi gian may hoat dong ¢ ché do khdng tai va co tai

Bang lec doc truc va phan trim tuong Gng:

Axial load Rotation speed Time Ratio (sec
(kgf) (rpm) or %)

Fimax =4153 N 8000 30

F2max = 2015N 30 70

( trong phan tinh luc doc trung binh nay ta lay Fi ¢ truong hop khi khong gia cong
va khi gia cong.véi cac ti 18 thoi gian lan luot 30% & 70%, xét trong giai doan 6N
dinh ctia may nén Ni 1a nhu nhau tai cac thoi diém).
c. Tinh toan tdi trong (C,, C,)
Tai trong tinh:

Céc codng thire tinh trong tng :
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Co= fs - Famax

Trong do :

Co : tai trong tinh

f, : hé s6 bén tinh, véi may cong cu fg =1,5-3 (chon f, =2)
Fmax : luc doc truc 1én nhét 1én truc vitme
Co= fs - Fymax=2.414 = 828N

Tai trong dong:
Véi | = 5mm = vén toc quay danh nghia 13 :

N,,= V; /1 =80000/5= 16000 vong/ phut

1
Cy=(60. Ny Ly )3. Frag . fuy - 1072
1
(60.24000.25000)3.414.1,2. 102 = 7187,6kgf
e. Chon kiéu bi

Néu d6 cang can duoc uwu tién nhidu nhat, d6 hao phi chuyén dong
khéng qua quan trong, theo d6 cac thong s6 kich thudc s& duoc chon 1a:
+ 6 bi loai luu chuyén : bi bén ngoai
+ Kiéu : FDWC
+ S6 dong luu chuyén: Bx2
f. Chon series
Tur cac tinh toan trén ta chon series:
Loai truc vit me : SFU1605
buong kinh truc: 16mm
Buac vit: 5mm
g. Chiéu dai truc vitme
Chiéu dai truc vit me sau khi chon truc :
L = tong chiéu dai di chuyén + chiéu dai ving thoat
=400 +80 = 484mm = L = 484mm
k. Kiém tra so bé

+ Tudi tho 1am viéc

sz( Ca )3.106. !

Frzfw 60 .N,,
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. ( 7187,6) 3 106 1
~ \ 41412/ " 60.24000

= 31461h > 25000h
+ Tdc do quay cho phép

n=f 107 =2222% 107 = 14957 vip
L 484

Tir cac tinh toan trén, chen hé truc vit me dai é¢ bi nhw sau:
- Truc X: chiéu dai hanh trinh ban triot 600mm
- Truc Y: chiéu dai hanh trinh ban triret 300mm

- Truc Z: chiéu dai hanh trinh ban trieot 400mm

»
2

d -
P oa—~

-y
4
i
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Théng sb va kich thude ban trugt dugc thé hién & hinh va bang bén duéi

1, TH20-57 precision linear slide module assembly size table:

1
L

[

L ma— = s
\‘\:ll: 71 4l7 o QE
1o L{:)
—_— =l
I g through screw hole
° #10 150 TH-2 0
:é:h'l 136
= o
—1°© { i =
The blue holes are the table combination insallation hole
Effective
Stroke | L1 (mm) L2 (mm) |L3 (mm) |[L4 (mm) |weight (kg)

(mm)
100 284 203 190 100 4.42
200 384 303 290 200 5.56
300 484 403 390 300 6.71
400 584 503 450 400 7.86
500 684 603 590 500 9.01
600 784 703 690 600 10.16
700 884 803 790 700 11.31
800 984 903 890 800 12.46
900 1084 1003 990 900 13.61
1000 1184 1103 1090 100 14.76

2, Rail Slide Stroke 100-200mm Rear Plate Dimensions :

20
L3 136 15k
[] L =
b -0 . O- o %
° L —
o © ¢ o ﬂ il
40 SE % . 135
o ECH»S.SE}L (o] 81
o —4®lI0SF6I @. °__i E
: 0 . O §—2—¢8.5§5?L
n o o n —2-85.5i# 7, H
| L_2 : 1 |
| 9
t — TH-20 Floor
1'1I"'l Il e o IH:I—O

Hinh 4.7 Thong sb va kich thuéc bang may
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4.2.3.9 Chon dong co cho ban Z:
- Téc d6 vong 16n nhat : 24000 v/p
- Thoi gian can thiét dé dat téc d6 1on nhét 0,9s ( tu chon dua tren db thi

dich chuyén — hinh v&).

\ (m/min)
X=1000m1rm
20
—~
(2
t4 =0,9s
- -y t5
; P B
Q_) (3) t6 = 0,9s
0 t (sec)
t1 = 0‘195 . - -..\I
t2 ( -:_I/_: \\__Bj_
t3 =0,9s
(5)

Hinh 2.3 B thi toc d6 dich chuyén cua truc Z
Chon dong co servo dé diéu khién quy dao chuyén dong theo truc ox
Cac dtt liéu cho tinh chon dong co:
Chon vitme ¢6 budc I= h = 10mm
Hé s ma sat truot giira thép va gang ta chon x =0.12
= Giatéc trong trudong g = 10m/s?
= Khdi lugng ctia phan dau dich chuyén 1a m = 6,81 kg
» Gdc nghiéng cua truc o = 0°
= Ti s6 truyén giam téc u =1 ( do phuong an chon dong co ndi
truc tiép vai vit me khdng qua hop giam téc).
= Hiéu suat caa may chonmn = 0.9
= Lyc cit 16n nhat F,, = 1940N = 194kgf
= Téc d6 quay 16n nhit cua dong co 24000 vong /phut

=  Tinh momen ma sat
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m.ghxu.cosa_6,81x10x0,12xcos0
21TXuxn 2nx1x0,9

Mfric: =1,45N.m

=  Tinh momen chéng trong lrc cua két ciu

_ mghucsina _

M,,,= 0

2nxuxn
Vi co cdu nam ngang nén o=0 hay M,,, = 0

= Tinh van téc dai véi duong kinh truc vit me duoc chon la 16

mm
zDn 7.16.24000
Taco: v, = = = 20m/s
max- 60.1000 60.1000 /
= Tinh momen may
hxFy, _0,005x1940

= 0,085N.m

M = =
MACh™ S IXUXN K Vg  27%1%0,9%20

= Tinh momen may
Mgiqe= Mfric+sz + Macn =1,45+0+0,085 = 1,53N.m
= Tinh téc d6 quay cua motor

20x1
Npoml= vma:x u=0 09;5: 4000 ( vong/ pht )

— Duva vao men tinh cta dong co va tdc do caa motor, ta chon
dong co GDL80-20-24Z/2.2 ¢c6 tdc do quay 16n nhat 1a 24000
rpm cd cong suét 2,2kw.

Dleu klen antOT 2 nnoml; Mmotor 2 Mstat

- Chon dong co nhw sau
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GDL80-20-24Z/2.2 Qian Cheng spindle motor 2.2KW high
speed automatic tool change spindle which made in china

Specifications

Spindle type GDL80-20-2427/2 2

Diameter 50mm

Speed 24000rpm

Power 2 2kw

\oltage P20V

Current 5.8A

Frequency 600Hz

LJoint of nose 1S0O20 tool holder

Lub grease

Cool by water

Bearing type P*HYB005C P4
1*SMB004C P4

\Website www han-gi.com

Collet ISO20-ER16

Collet nut ISO20-ER16

\Wattantyperiod bearings for half year, other parts for one year

Bdng thong sé déng co
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4.3. Thiét ké phan khung may CNC

M® hinh thiét ké phan khung mdy va than may nhu cac hinh bén dudi

1200,0

1000,0

1800,0

850,0

N

]

Nguéi va S5 luging: LAP TONG

Ngui duyét 01 bé MAY PHAY CNC

TRUGNG CB LY TU TRONG TP HCM Tilg: 1:20
KHOA CONG NGHE CO KHi e
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@ _ 1208,0 @ 1008,0

— = ™, T ; ; T :
X ] o ‘: \
@ 544,00 . 420,0
- “
T
- [=]
I~ )0 : .8
(=]
e & b= = 2
o
of -+
(3]
=1 . 900,0
45,0 1110,0 . @f’ , e ,
I 1200,0 .
. . LAP KHUNG SUOMN
STT TEN GOI = VAT LIEU | GHI CHU
O 1 |kHUNG SUTN 1 |THEP 50X50%2
2 |CANH CUfA DAY 2MM 4 |[THEP TAM
3 [TAM TREN DAY 3MM 1 |THEP TAM
4 |CANH Ora HONG DAY 4 |[THEP TAM
2MM
5 |BANH XE S1-100WS 4
o 6 (B0 TANG DUA q
Kguidl wé 58 lugng: - %
e gt dorl: . LAP KHUNG SUON
TRUING CB LY TU TRONG TP HCM T 115
KHO® CONG NGHE 0O KHi —
1200,0 1000,0 Q/ [ / )
W
—+=
Fs . ;
BANG MA
TL: 1:6; SL: 4
c| o 180,0 10,0
= 2 1T
2| =
]
=
=
-
500 5250 500 5250 50,0 4250 50,0 4250
T !
1100,0
Yéu cau ki thuat:
- Biam bao 3§ vudng goc gida cac
= canh 1 0,3 mm
[=1 - Biam bao 43§ song song gilia cac
o canh 14 0,3 mm
- Lam sach cac canh sic.
- 54 dung thép hip 50 x 50 x 2,0
ITiMm.
Nguidi v 58 hugrg: 2
ey —yroe KHUNG SUON
TRUONG CE LY TU TRONG TP HCM | . . ) Tibk: 1:15
KHOA CONG NGHE Cor Khi Vat ligu: Thep CT3 52—
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A-A(1:10)

1204,0
=3
= == - - = %
250,0 | 250,0 | 2500 | 250,0 |
0, A ! ’ 20-G56.0
0 L 1208,0 X

0

i

I

I

I
I R

=
=
ol /R =
ST 1 R T
1
S| A | A
i 454,0 |
= ot |
§ 2 \Jq i 2
.
!
Yéu cau ki thuat: [saen v2 55 iong: TAM TREN
- Kie gac gilfa cic canh Magui duspist o1 tim
- Bam bao db phing cia be mat 1 0,3 mm - .
- Lam sach cac canh sic. TRUGNG CB LY T TRONG TP HCM | . . il 1:10
- Sit dung thép tim diy Imm. KHOA CONG NGHECO ki | VL liu: Thép CT3 =
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0.2 - : CHITIET 1 CHI TIET 2
= =i \ B-B(1:6) p TL: 136; 5L: 4 TL: 1:6; SL: 4
=3 I = 544,0 30,0 45,0
~ | [} ~ -
2] 150 15,0 T
"|I r 519,0 "I]"‘I ~ 15,0
544,0 i
R10,0
L ]
-
o
75,0 g
'
- =
S S B E—— J T
B B
¥ =
| | L8
. 15,0 -
L] -y *
m 519,0 =
- Zume ] LAP CANH CUA
Yéu cau ki thuat: S——— o4 tim
Mt ek TRUGNG €B LY TU TRONG TP HCM TilE: 16
- 5if dung thép tam diy 2mm. KHOA CONG NGHE 0O KHI pr———

C-C(1:5) (=

416,00

420,0

B85,

L

o (Ux’j.

Yéu cau Ki thudt:
- K= gt 45 gilts cic canh.

- Lam sach cAc cani 8.

- Sif dung thép tm day 2mm

Porgeilts wil 55 Iurgreg: £ . -

4 = CANH CUA HONG

Jpagraits it 4 Clie

TRUFOMNG O LY T TROMG TP HCM il SR
MDA COMG NGHE OO KHi WL Biu: Thép CT3 p—
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E-E(1:7) =~
24- @7,0 \3
=1 — .
=1 = F T W
{ I 1 1 & ; |
830,0 '} e | '
! | | L Il e |
100,0,100,0,100,0,100,0, 100,0, 100,0 I T
e . | . o Rl / (_]_j
C) N
[ttt + + 4 1\‘\‘ 24- M6x1
]l= e
g; 750,0
=1 t T
&8 Ll s |
(3] u
B g B j
S El .| E
= T
g
L] + i
1 vy
N 4+ 4 ) -
Mg ve 54 higng: z
s e e s - LAP KINH
Yeu cau ki thuat: : : —
- Kich thudic kinh 770x570xd4mm TRUE::‘SACEG';:‘GTHGTEQ":“SLP&”CM il
- S8 Mo

1200,0

600,0

1000,0

850,0

1000,0

100,0
I

Noudi vé 54 lugng:

Mgudi duyét 01 bd

LAP KHUNG TREN

TRUONG CB LY TU TRONG TP HCM
KHOA CONG NGHE CO' KHI

Ti Mg 1:12

Shtd: 007




GIA BO TRUC CHINH

DAY DAN DIEN

THAN f)c'r\

TRUC CHINH
GOI B0

GA DAO

BAN TRUOT NGANG

|~ KHUNG MAY

E A E / BAN TRUCTT DOC
[ ) = e =
H i B 56 uging:
Noudi vé ong: - " .
- - m— -5 LAP BAN TRUQT
TRUONG CB LY TU TRONG TP HCM Tiig: 1:20
T KHOA CONG NGHE CO KHI St 013
~
~ T
o 1] 40,0
(=3 |
2 % R50,0 I
b=t A
|
. |
- 1
o L
100,0 1000,0 125,0 750,0
I ™
9
=1 200,0 200,0 200,0 200,0 200,0 S"
- [ 1 1 1~
“-——“t‘——it:——‘T‘——:F——r——‘F‘
=1 20,0
gl |l -
1 " n - ~
gl i " Yéu cau ki thuat:
& 1l ‘H - Bam bao dd vubng gbc gilfa cic géc 1a 0,3 mm
=) 1i | - Bam baoc dt phing cla cac midt phdng la 0.3mm
=3 I | - Lam sach cac canh sac.
% h '|+ - Sir dung thép tim day 2mm.
= ;l |. Ngudi vé 56 u'gng: . "
[ i S e VACH TREN
40,0 1120,0 . v g 1:15
! § TRUONG CB LY TU TRONG TP HCM | a1 ¥ i e
i KHOA CONG NGHE cO kHi | VAt ligu: Thép CT3 ==——rn
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CHUONG 5. THONG SO KY THUAT CUA MO HINH MAY PHAY CNC
5.1. Bang théng sb k¥ thuat cia may

Kich thudc may 1800 x 1200 x 1000 mm
Hanh trinh truc X 250 mm
Hanh trinh truc Z 150 mm
Hanh trinh truc Y 100 mm

Kich thuéc ban may 500 mm

Toéc do di chuyén téi da cua truc

XY 2 300 mm/phut
Toc d6 truc chinh 50-24000 vong/phut
Kiéu dong co truc chinh GDL80-20-24Z/2.2
buong kinh dong co truc chinh 80 mm

bién ap vao truc chinh 220V

Dong dién vao dong co truc chinh 6,8A

Tan s6 800Hz

C& 6 dao 1SO 20

Cong suat dong co truc chinh 2.2 Kw

Cong suat Pong co truc X, Y, Z 0.4 Kw

Kich thudc c6 thay dao 3-16 mm
Kich thudc dau phay 16n nhat @ 125 x 50 mm
Khi nén lam viéc 6 kg /cm*
Trong luong than may 900 kg

Vit liéu gia cong Nhua, Nhom, Go
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5.2. Ta diéu khién mé hinh may phay CNC

Bo diéu

khién

[ Bang didu khién

Cong tic }

Hinh 5.1. Céc thiét bi trén mat trude cua ti diéu khién mé hinh may phay CNC
5.3. Mit trudc b diéu khién mo hinh sira chira va bao tri may phay CNC.

Man hinh sl S Bo diéu
. , khién
Phim mém o h
T Nhap dit
OoN lieu

NUt mo may ]

Nt dirng }

Bang diéu
khién

!
i
¥
=
PDRPEEE

ERnEREE

Nt dung
khan céap

Hinh 5.2. Mat truéc bd diéu khién mé hinh may phay CNC
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chon

Phim tuy }

Tang giam toc do
chay nhanh

Tang giam toc do Téang giam toc do

trne chinh an dao
GO0 Rate
GO0 Rate
' ’ Thay

V& diém tham
chiéu cia may

0a dao

Di chuyén ban 1

Thay doi chiéu quay
truc chinh

Dung truc chinh

Hinh 5.3. Cé4c phim trén bang diéu khién khién mé hinh may phay CNC.
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54.  Céc phim trén bang diéu khién ciia ti diéu khién khién mé hinh may phay CNC

BO1 tron

[ Lién tuc hay tang dan So db gia
cong
[ Chay tung dong
Tam dung }

[ Chén doan 13i

: £ ‘ Chay
Lam mét = y chuong

FEED RATE

[ Ty lé toc d6 an dao Ty 1¢ téc do truc chinh }

Hinh 5.4. Céc phim trén bang diéu khién cua ta diéu khién khién mé hinh may phay CNC.
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5.5. Cac phim trén bang diéu khién cia ti diéu khién khién mé hinh may phay CNC.

Di chuyén truc X }

[ Di chuyén

Chay nhanh

Hinh 5.4. Cac phim trén bang diéu khién caa ti diéu khién khién mé hinh méy phay CNC.
5.6. Cac phim trén bang diéu khién cua ti diéu khién khién moé hinh may
phay CNC.

B6 phat xung

Cong tic
chuyén doi

Hinh 5.5. Cac phim trén bang diéu khién cua ta diéu khién khién mé hinh may
phay CNC.
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5.7. Cac phim trén bd diéu khién caa ti diéu khién mé hinh may phay CNC

Chinh dao

Chuong trinh

Ché d6 bang tay
Ché do tu
dona

Cac phim sb

Thong s6

va chir
Chuyén doi
Khoang
trina
Di chuyén
con tro Trang sau Thoat Nhap dir liéu

Hinh 5.6. Cac phim trén bo diéu khién cua tu diéu khién mé hinh may phay CNC.
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5.8. C4c thiét bi trén cira ti dién

Hinh 5.7. Céc thiét bi trén cira ta dién

5.9. Cac dong co chap hanh cia mé hinh may phay CNC
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Han ché hanh trinh

Hinh 5.8. Cac dong co chap hanh cia mé hinh may phay CNC
5.10. Hé thong khi nén mé hinh may phay CNC

Pén stra
chira

Dong co

Bom nudc

Hinh 5.9. Hé thong khi nén md hinh may phay CNC
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5.11. M0 hinh may phay CNC

Co c4u chap hanh Tu diéu khién

Hinh 5.10. M6 hinh may phay CNC
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PHAN KET LUAN
Dé tai da giai quyét dwoc cac van dé sau:

Qua qua trinh thiét ké va thi cong, véi su két hop gitta Khoa Co khi va Khoa
Dién-Dién tir d3 hoan thién méd hinh may phay cnc, gép phan phuc vu trong céng
viéc dao tao nghé nghiép cua nha truong.

Mo hinh may phay CNC d3 dap tng yéu cau vé cong tac giang day va hoc tap
cac moén hoc thuc tap van hanh va bao tri sira chita may CNC. Pic biét 1a phan co
may phay CNC gidp cho sinh vién, hoc sinh khoa Co khi hiéu dugc so d6 nguyén ly
hoat dong, van hanh va sira chita phan co may phay CNC.

Gitp sinh vién nganh Co khi sau khi t5t nghiép c6 kha nang dap ung yéu cau
ctia cac doanh nghiép trong linh vuc gia cdng CNC: ché tao may, khudn mau,.. .
Pong thoi gitip sinh vién Khoa dién-dién tir gidp cho sinh vién khao sat so d6
nguyén 1y, so d6 dau day, Kiém tra, cai dit thong s6, van hanh sta chita va bao tri
may phay CNC.

Véi hé thdng bai tap thuc hanh duoc thiét ké, huéng dan mot cach chi tiét, dé
hiéu véi hinh anh minh hoa gidp sinh vién dé& dang thuc hién, rén luyén ky ning
nghé can thiét trong linh veec CNC, dap ng yéu cau thuc té caa doanh nghiép.

Ngoai ra, gia thanh ciia cac may CNC cong nghiép rat cao nén viéc trang bi
s6 lwong 16n céc loai may nay cho cac co s¢ dao tao 1a diéu khé kha thi. Cho nén
mo hinh d3 giai quyét phan nao nhimng khé khan dé.

Nhirng diéu chwa lam dwoc va ké hoach nghién ciru trong thai gian téi:

Bén canh nhitng mit da lam duoc, md hinh van con ton tai nhitng han ché
nhat dinh nhu: viéc thay dao van con thuc hién mot cach thu cong cho nén trong
phuong hudng sap téi s& nghién cau thiét ké, lap dat hé thong thay dao tu dong.

Mo to truc chinh c6 trong luong tuong dbi nang nén can phai thiét ké, lap dat
phan ddi trong & may hoat d6ng 6n dinh hon.

Du da ¢ gang rat nhiéu nhung mo hinh ciing khong tranh khoi nhirng thiéu
s6t, rat mong nhan dwoc sy thdng cam va dong gop v kién cua cac nha khoa hoc,
c4c can bo quan ly, cua quy thay co.

Xin chan thanh cam on!
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