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Lo1 me dau
Hi¢n nay, khoa hoc cong nghé ngay cang phat trién, vi vay viéc iing dung céc ki thugt tién tién
VA0 san xuat nham taora nhwng Sdn pham 6 nang sudt, chat lirong cao, ma gia thanh chdp nhdn dwoc
ngay cang tré nén can thiér, dac biét déi véi nhitng nuée dang phdt trién nhw Viét nam.

Dong gop vao sw phat trién nhanh chéng cia khoa hoc céng nghé trong thot gian gan day, tw dong
hod sdn xudt co vai tro ral quan trong. Nhan thire dwoc diéu nay, trong chzen luoc cong nghiép hod va
hién dai hod nén kinh té, cong nghé tw déng dwoc wu tién dau tw phat trién.

O cdc nwde c6 nén cong nghiép phat trién, tw déng hod cdc nganh kinh té ky thugt trong do co co khi
ché tao di dwoc thiee hién tir nhitng nam trudc ddy. Mot trong nhiing van dé quyet dinh cua ty dong hod
nganh co khi ché tao la ki thudt diéu khién s6 va cong nghé trén cac may diéu khién so.

Cac may cong cu diéu khién s6 dwoc ding phé bién ¢ nuwée phdt trién nhu NC va CNC trong nhiing
nam gan ddy da dwoc nhdp vao Viét nam va dwoc sir dung rong rai tqi cdc vién nghién ciu va cdc cong ty
lién doanh. May cong cy diéu khién so6 hién dai (may CNC) la cac thiét bi dién hinh cho san xuat tw dong,
ddc trung cho nganh co khi tw dong.Vay dé lam chu dwoc cong nghé can lam chu dwoc cac thiét bi quan
trong va dién hinh.

May pha CNC la mot trong nhitng thanh tuu cia tién bé khoa hoc ky thudt trén thé giéi. N6 ngdy
cang dwgc ing dung rong rdi trong ché tao mady, dac biét trong linh viec co khi chinh xdc va tw dong
héa. Su ra doi cuia may CNC da giai quyét dwoc nhiing nhiém vu cdp bach hién nay la tw dong hod qud
trinh sdan xudt va nhdt la san xudt hang loat nhé, san xudt linh hoat. Pé tai nay di sau vao viéc fim hiéu
thiér ké va mo phong mdy phay CNC nham iing dung vio hoc tdp, giang day va nghién citu.

D6 dan dwge phén thanh 5 chwong :

Chirong 1: Tong quan vé két cau va hé thong dan dong ciia méy CNC
Chuwrong 2: Tinh todn, thiét ké hé dan dong co khi

Chuong 3: Tinh todn chon dong co

Churong 4: M6 hinh hod hé thong dan déng ciia mday CNC

Chuwrong 5: Thiét ké hé thong diéu khién cho may CNC

Lan dau tham gia nghién ciru thiét ké va tinh todn vé linh v nay nén em con nhiéu bé ngé va khong
tranh khéi thiéu sét trong qud trinh tinh todn va thiét ké kinh mong cac thay gido tham gia xét duyét do

dan xem xét va dong gop y kién chinh sira cho em cé thé hoan thién tot nhat cho do dn nay.

Ddc biét em xin cam on thay Lé Giang Nam b mén Méy va Ma sdt hoc da tdn tinh tham gia huéng
dan, tryc tiep thong duyét, danh gia, nhan xét cho em thém phan hoan thién cho do an.

Em xin chan thanh cam on!
Sinh vién

Nguyén Vin Thugn
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CHUONG I: TONG QUAN VE KET CAU VA HE THONG

DAN PONG CUA MAY CNC
A. KHAI NIEM VE MAY CNC

I. Khai niém , ’ ‘

CNC la viét tat cua cac tir Computer Numerical Control, xuat hién vao khoang dau thap nién 1970
khi may tinh bat dau duoc dung ¢ cac hé diéu khién may cong cu thay cho NC, Numerical (Diéu khién sb
). CNC dé cap dén viéc diéu khién bang may tinh cac may maéc véi muc dich san xuat( c6 tinh lap lai) céc
bo phan kim khi( hay céc vat liéu khac) phuc tap, bang cach sir dung cac chuong trinh viét bang ky hiéu
chuyén biét theo tiéu chuan EIA-274-D, thuong goi ma G. CNC dugc phét trién cudi thap nién 1940 dau
thap nién 1950 ¢ trong phong thi nghiém Servomechanism cua truong MIT. Trudce khoang thoi gian nay,
cac chuong trinh NC thuong phai dwoc mé hoé va xt ly trén cac bang duc 16, hé didu khién cac truc may
chuyén dong. Céach nay da cho thay nhiéu bat tién, chang han khi stra chita, hiéu chinh chwong trinh, bing
chéng mon, kho luu trix, truyén tai, dung lwong bé...Hé diéu khién CNC khéc phuc cac nhuoc diém trén
nho kha nang diéu khién may bang céch doc hang loat ngan bit théng tin duoc luu trit trong bd nhé, cho
phép giao tiép, truyén tai va xu ly, diéu khién cac qua trinh mot cach nhanh chong, chinh xac.

Sy xuat hién cua cac may CNC da nhanh chong thay doi viéc san xuat céng nghiép. Cac dudng cong
dugc thue hién d& dang nhu dudng thiang, cac ciu tric phic tap 3 chiéu ciing d& dang thuc hién, va mot
lwong 16n cac thao tac do con ngudi thuc hién duoc giam thiéu. Viéc gia ting tu dong hda trong qua trinh
san xuat véi may CNC tao nén sy phat trién dang ké vé chinh xac va chat lugng. Ki thuat ty dong cua
CNC giam thiéu cac sai sot va gitip ngudi thao tac c6 thoi gian cho cac cong viéc khac. Ngoai ra con cho
phép linh hoat trong thao tac cac san pham va thoi gian can thiét cho thay doi may méc dé san xuat céc
linh kién khéac. Trong mdi trudng san xuat, mot loat cac may CNC két hop thanh mét té hop, goi la cell,
dé c6 thé 1am nhiéu thao tac trén mot bo phan. May CNC ngay nay duge diéu khién truc tiép tir cac ban
vé do phan mém CAM, vi thé mot bo phan hay 14p rap cd thé tryc tiép tir thiét ké sang san xuat ma khong
can cac ban vé in cua tirng chi tiét. C6 thé n6i CNC 1a cac phan doan cua cac hé thong robot cong nghiép,
tic 1a chiing duoc thiét ké dé thyuc hién nhiéu thao cac san xuét (trong tam gigi han).

Cac loai may tien CNC pho bién hién nay gém co:

¢ My tién CNC

e May phay CNC

e May khoan tia lua dién CNC

e May cit day, don dap CNC
I1.Méay cong cu truyén théng va may CNC
1. Gidng nhau

-C4u trdc tong thé: N6i chung twong tu nhau,cting sir dung ban méy hinh chir thap nham nang cao
do6 cung virng cho may.

-Chtrc nang:
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e Dung dé gia cdng cac bé mat: mat phang,mat dinh hinh....
e Gia cong cac mat ranh: ranh thang,ranh nghiéng,ranh xoan....

® (Gia cong banh rang.

2. Khéc nhau

Tiéu chi so sanh

May Cong Cu

May Diéu Khién S&

Vao chuong trinh

Khéng c6

Tur ban phim

Gé kep phéi tu dong bang
Pallet (phién ga)

Kep phoi Gé kep bang tay
Thay dao ty dong bang co
Thay dao Thay dao bing tay cau thay dao

Dung céc thiét bi ra ga

Xéc dinh chuan gia cong Dung phuong phap ra, ga chuyén dung
don gian
. DCX cao
Do chinh xac bCX thap

Dung tay dé dieu chinh sb

bit téc do truc chinh vong Pua vao tir ban phim
Phim bam diéu khién hozc
Di chuyén ban may Tay quay co khi tay quay di¢n tu

So sanh giéa tri thuc va gtri li
thuyét

Dung mét quan sét tai vi tri
gia cong, udc lugng gia tri
khoang cach hinh hoc

Trén man hinh hién thi vi tri
dang gia cong va khoang
cach dat kich thudéc Ii thuyét

Kiém tra kich thudc san
pham

Dung thudc cap panme

Dung dau do chuyén ding

Ngay nay,cac may CNC chiém phan I6n trong c&c day truyén san xuit cua phan xuéng,nha may quy mo

Ion.
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3. Uu nhugc diém may CNC

v' Uu diém ctia may CNC:
So véi cac may cong cu thuong dung, may CNC c¢6 nhiéu wu viét hon, thé hién ¢ cac diém sau:
Gia cong dugc nhiéu chi tiét phic tap hon.
Quy hoach thoi gian san xuat tot hon.
Thoi gian luu thong ngin hon do tap trung nguyén cong cao hon va giam thoi gian phu.
Tinh linh hoat cao hon.
Do 16n loat tdi wu nho hon.
Chi phi kiém tra giam.
Chi phi do phé pham giam.
Hoat d6ng lién tuc nhiéu ca san xuét.
Giam sb nhan cong.

Hiéu suét cao.

VvV V V V V V V V V VYV VY

Tang nang lyc san Xuat.
v’ Nhuoc diém :
Gia thanh, chi phi bao dudng sira chita cao; yéu cau trinh do hiéu biét sau dé van hanh va bao quan

may.

C6 hai loai may CNC phd bién trén thi trudng hién nay 12 may phay CNC va may tién CNC. Phan I6n
cac san pham nay dugc nhap khau tir Nhat Ban (ngoai ra con ¢6 Duc hay Thuy S§ ) nhu MORISEIKI,
MAKINO, SUJINO, DAINICHI, NAKAMURA, LIEBER ......

May tién va may phay déu cé nhitng wu diém riéng trong san xuat vi thé ma hai loai nay c6 muc do st
dung kha cao. Hai loai may nay nhin chung c6 nguyén tic diéu khién Ia nhu nhau ciing c6 nhitng bd phan
tuong ddng nhung mot cai dé nhan biét rd nhat khi nhin vao Ia chuyén dong chinh va phuong phap cong
nghé. O may tién phoi s& dugc ga dat trén mam cip va truyén chuyén dong quay tir dong co ¢én mam
cip, dao s& duoc dua dan téi phoi va xén phoi dé tao ra cac chi tiét. Céc chi tiét tao ra voi may tién ton it
thoi gian van hanh hon va nang suat cao hon dic biét 1a nhitng nhém may tién c6 hé thdng cip phoi riéng.
Con véi méy phay thi phdi duoc gé chit trén ban ga. Cac chuyén dong chinh cd thé tao boi ca ban may (
X,Y ) va ban dao, chuyén dong quay cia ban cum dao s& thuc hién gia cong phdi dé tao chi tiét. Do muc
d6 1am viéc vai cac san pham da dang hon, ¢ thé gia cong véi nhung chi tiét khudn phuc tap ma may
phay hay duoc sir dung hon. Béi vy nén bai d6 ciing 1a ly do céc dé tai vé may phay hay dwoc chon dé

phuc vu nghién ciu va ing dung san xuit.
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e

Hinh 1. May tien CNC Hinh 2. May phay CNC
B. KET CAU MAY CNC:
Go6m 2 phan chinh d6 la:
+ Phan chip hanh: D& may, than may, ban may, ban xoay, truc vit me bi, 6 tich dung cu, cum truc
chinh va bang dan huéng.
+ Phan diéu khién: cac loai dong co, cac hé thong diéu khién va may tinh trung tam.

M6 hinh tong quan cua mot may CNC:

O tich dao Co ciu thay o
dao tw dong Thanh trwot dan huwdng

Thén may
Bang diéu
khién va
man hinh
hién thi
Ban
may

bdng co

Truc chinh
Ban may

Pdng co Truc vitme bi

Hinh 3. M6 hinh téng quan cia mgt may CNC

NGUYEN VAN THUAN - LOP KT CO PIEN TU 2 K56



PO AN THIET KE HE THONG CO’ PIEN TU

GVHD : LE GIANG NAM

Hinh 4. So' d6 déng may CNC 2 truc

Bé doc

Mady tinh
tirxa

Li§n lgc
noi tiep

|

Mdy cong cu

H# théng PKS
Mady cdng cu

— ]
L i ==

000 T ma

Lién lac
song song

Numerically cortroled machine tool (CNC)
Dir ect numerically cortrolled machine tool (DNC)

Hinh 5. So' d6 luwu thong tin trong mdy cdng cu PKS

PHAN CHAP HANH

1. Thén may va dé may
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Thuong duoc ché tao bang cac chi tiét gang vi gang c6 d6 bén nén cao gap 10 lan so véi thép va déu
duogc kiém tra sau khi duc dé dam bao khong c6 khuyét tat dic.

Bén trong than may chtra hé thong diéu khién, dong co cia truc chinh va rat nhidu hé théng khac.

Yéu cau:

- Phai c6 do cing virng cao.

- Phai c6 cac thiét bi chéng rung dong.

- Phai c6 d6 on dinh nhiét.

Muc dich:

- Phai dam bao d6 chinh xac gia céng.

- Dé may dé 4 toan bo may tao su 6n dinh va can bang cho may.

2. Ban may:

Ban may 1 noi dé ga dat chi tiét gia cong hay dd ga. Nho ¢ su chuyén dong linh hoat va chinh xac
ctia ban may ma kha ning gia cong cua may CNC duoc ting 1én rat cao, ¢6 kha ning gia cong dugc
nhiing chi tiét ¢d bién dang phc tap.

Pa s trén cac may CNC hay trung tdm gia cong hién dai thi ban may déu 1a dang ban may xoay
dugc, nd c6 y nghia nhu truc thir 4, thir 5 ciia may. N6 lam tang tinh van nang cho may CNC.

Y&u cau cua ban may:

Phai c¢6 d6 6n dinh, cing vimg, dugc diéu khién chuyén dong mat cach chinh xac.

3. Cum truc chinh:

La noi lap dung cu, chuyén dong quay cua truc chinh s& sinh ra lyuc cat dé cit got phai trong qua

trinh gia cong.

Hinh 6. Cum truc chinh

- Ngudn dong luc diéu khién tryc chinh: Tryc chinh duge diéu khién boi cac dong co. Thuong sir

dung dong co Servo theo ché d6 vong lap kin, bang cong nghé sb dé tao ra toc do didu khién chinh xéac va

hiéu qua cao dudgi ché do tai nang.
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Hé thong diéu khién chinh xac gbc gitra phan quay va phan tinh cua ddng co truc chinh dé tang

momen Xo0in va gia tbc nhanh. Hé thong diéu khién nay cho phép nguoi sir dung cé thé tang toc do cua

truc chinh 1én rat nhanh.

- Céc dang diéu khién truc chinh.

Diéu khién Pai
- Truyén dong tir dong
co td1 truc chinh thong
qua day dai.
- Sur két hop tt giira
momen va toc dé tao

Diéu khién truc tiép
- Uu diém chinh 1a n6
c6 thé cai thién dugc
toc ¢ truc chinh lén
dén 12000v/p
- Tao ra qua trinh lam

ra nhiéu su lya chon viéc ém
cho ché do lam viéc
cua may.

4. Bing dan huéng

Hé thong thanh truot din hudng cé nhiém vu dan
huéng cho cac chuyén dong cua ban theo X,Y va chuyén
dong theo truc Z cua truc chinh.

Yéu cau cua hé théng thanh truot truot phai thing, co
kha ning tai cao d6 cing viing tot, khong cé hién tugng
dinh, tron khi truot.

5. Truc vit me, dai 6c

Trong may cong cu diéu khién sd ngudi ta thuong sir
dung hai dang vit me co ban d6 1a: vit me dai dc thuong va

vit me dai c bi:

- Load 3x

Torque

Hinh 8.Chi tiét trong tryc vitme dai ¢

e Vit me dai ¢ thuong: 12 loai vit me va dai 6¢ c6 dang tiép xtc mat

e Vit me dai 4c bi: 12 loai ma vit me va dai ¢ c6 dang tiép xuc lan.

6. O tich dung cu

Diéu khién Banh rang
- NO ¢6 kha nang duy
tri toc d¢ 10000v/p &
ché do tai nang

Hinh 7. Ban ddn huréng
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Dung dé tich chira nhiéu dao phuc vu cho qua trinh gia céng. Nho c¢é 6 tich dao ma may CNC cé thée
thuc hién dugc nhiéu nguy@n cong cat got khac nhau lién tiép véi nhiéu loai dao cit khac nhau. Do d6 qua
trinh gia cong nhanh hon va mang tinh ty dong hoa cao.

Co6 3 dang chinh:

/,4 L',‘ \
A A

$0. { N> 2 A2 g
3 NC N ~ lr.

‘.\ ) s
> \"‘ -~ ) l

P F

A
0 tich dang xich

Revolver dang sao
O tich dang dia

Hinh 9. H inh dang 6 tich dung cu

7. Cac xich dong ciia may

Tét ca cac duong chuyén dong dén timg co cau chap hanh ciia may cong cu diéu khién sé déu dung
nhitng ngudn dong luc riéng biét, boi vay cac xich dong hoc chi con 2 loai co ban sau:

- Xich dong hoc tdc do cat got

- Xich dong hoc cua chuyén dong chay dao

Viéc tinh toan thiét ké, ché tao duoc thuc hién theo modun hoa.

Théng thuong céc xich cit got bat dau tw mot dong co c¢6 toe do thay dbi vo cap, ddn dong truc chinh
thong qua mot hop toe do co tir 2 dén 3 cap do, nham khuéch dai cac momen cit dat tri s6 can thiét trén
co sO tde do ban dau cua dong co.

Il.  PHAN PIEU KHIEN

1. Céc cum diéu khién chinh trén may CNC

- Cum diéu khién may MCU(Machine Control Unit)

Cum diéu khién dugc hinh thanh trén co so thiét bi diéu khién dién tir, thiét bj vao ra va cac thiét bi
sb6. N6 duoc coi la trai tim cia may cong cu diéu khién sé CNC.

Lénh CNC thyc hién bén trong bo diéu khién s& thong bao cho mé to chuyén dong quay dung sé vong
can thiét —tryc vit me bi quay dung sd vong quay twong img — kéo theo chuyén dong thang cia ban may
va dao.

Thiét bi phan hdi ¢ dau kia caa vit me bi cho phép kiém soat két thlic Iénh dung khi s6 vong quay can
thiét duoc thuc hién.

- Cum dan dong(Driving Unit)
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Cum dan dong la tap hop nhiing dong co, sensor phan hoi, phan tir diéu khién, khuéch dai va cac hé

dan dong. Trong d6, dong co va cac sensor phan hoi 1a thanh phan dic trung cho may cong cu diéu khién
s6 CNC:

Cum diéu khién c6 nhiém vu lién két cac chirc ning dé thyuc hién diéu khién may, cac chiic ning bao

gom:

+ Sb liéu vao (Data input)

+X1r ly s6 liéu (Data procesing)

+ S4 liéu ra (Data output)

+Ghép ndi vao (Machine 1/O interface)

+Phan cang diéu khién: gom 6 thanh phan co ban

C.

can mach phan hoi.

+ Thuong dugc sir dung trong céc hé théng may CNC.

may nho.

My tinh CPU
Bo6 nhd RAM, ROM
Hé théng BUS
Diéu khién trinh ty PMC
Diéu khién SERVO
Bo6 phan ghép ndi
Cac loai dong co trén may CNC
Péng co mét chiéu:
Uu diém: + Momen khai dong 16n, dé diéu khién toc d6 va chiéu, gia thanh ré.
Nhuoc diém: + Dai tbc do diéu khién hep.
+ Phai c6 mach ngudn riéng.

Péng co xoay chiéu:
Uu diém: + C4p ngudn tryc tiép tir dién lugi xoay chiéu.

+ Pa dang va phong phu vé chang loai, gia thanh re.
Nhuoc diém:  + Phai c6 mach céch ly gitra phan diéu khién va phan chap hanh dé dam bao an

toan, momen khai dong nho.

+ Mach diéu khién téc do phuc tap. R

Dong co buoc:

Uu diém: + Piéu khién vi tri, téc do chinh xéc, khéng

Nhuoc diém: + Gia thanh cao, momen xoan nhé, momen

Hinh 10. Béng co budc
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d. Dong co servo:

Pong co servo dugc thiét ké cho nhitng hé théng hoi tiép vong

kin. Tin hiéu ra caa dong co dugc ndi véi mot mach diéu khién. Khi

dong co quay, van téc va vi tri s& dugc hoi tiép vé mach diéu khién

nay. Néu c6 bat ky 1i do nao ngin can chuyén dong quay cua dong

co, co cau hdi tiép s& nhan thay tin hiéu ra chua dat duoc vj tri

mong mudn. Mach diéu khién tiép tuc chinh sai léch cho dong co

dat dugc diém chinh xac.

Loai dong co nay c6 mot s6 dic diém chung nhu sau:

Momen quan tinh nho.

Dic diém dong hoc tét.

Thudng dugc tich hop sin cam bién do tdc do hay goc quay.

C6 dai tin s cong tac rong 0+400 Hz.

Hinh 11. Béng co servo

NGUYEN VAN THUAN - LOP KT CO PIEN TU 2 K56
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CHUONG II: TINH TOAN CHON THIET BI DAN PONG HE
BAN MAY PHAY CNC

=

;

Hinh 11. So' @6 m6 hinh hé ban may X,Y cia may phay CNC 3 truc

Céc thiét bi dan dong c6 mot vai trd quan trong trong may CNC, 1a nhan té chinh dam bao sy vén
hanh va gia cong chinh xac cua may. Viéc tinh toan lwa chon cac thiét bi din dong la mot cong viéc bit
budc va phirc tap vai nhidu cong thirc can thiét 1ap. Vi vy, dé thuan tién cho cong viéc lua cho thiét bi
dan dong, trong chuong nay chung ta di xay dung cong thirc tinh toan va chuong trinh tinh chon céc thiét
bi dan dong.

Noi dung chuong nay gém co:

e Tinh chon cum vit me dai 6c bi cua truc X, Y
e Tinh chon cum 6 lan twong tng X,Y

C6 rat nhiéu cac hang dé ching ta cd thé sir dung cho cong viéc tinh toan va lra chon c4c san pham
phuc vu vao thiét ké. Cu thé trong viéc tinh chon thiét bi dan dong thi PMI va HIWIN Ia hai hang
I6n hay duoc st dung nhat. Trong céc catalog tir hai hang déu dua ra sy trg gip cho ngudi sir
dung cach dé chon lya cac san pham, va khi d6 ching ta chi can thuc hién cac budc dé chon cho
minh san pham ung Y nhat.

Duéi day 12 hai bang ( so dd) dé tinh chon hé thdng dan dong tir PMI va HIWIN .
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Operating condiions Step Design operation condition [A] Ballscrew parameter (B] Reference formula(C)
1
Betormine Load accuracy Step 1 Positioning accuracy Lead accuracy Table 4.2
+
(1) Max. speed of DC motor (Nmax] Vmax
D play
l l Step 2 (2] Rapid feed rate (Vmax] Ballscrew lead ¢z Norox
Precision ground Ballscrew Rolled Ballscrew Total length =
(High precision) ( Low precision) ;
thread length+journal end length
sobeting shatlongn Step 3 Total travel distance Total thread length Thread length =
' stroke+nut length+100 mm
Selecting Load [unused thread)
: [1] Load condition [%) Mean axial load
S ’:a"mme‘er e [2] Speed condition (%] Mean speed M:LM]U
pporimenas Step 5 Mean axial force [£1/5 C is the best] Preload M1
{
Eramnepermissble | No ¢ ( (1] Service life expectancy
i o Step6 | (2] Mean axial Load Basic dynamic load M13~M14
B o ( (3] Mean speed
P (1) Basic dynamic load
f (2] Ballscrew lead Screw diameter and nut type ) . )
e Step? (3] Critical speed [select some range) M31-M33 2nd dimension table
1 (4] Speed limited by Dm-N value
Cam‘:w e (1] Ballscrew diameter T
uepor et gy Step 8 (2] Nut type Icheck the best one via lost | M34-M40
[3) Preloa motion value)
Barine e igdy ——°——~ © (4] Dynamic load
1 )
o No ( (1] Surrounding temperature Tharmal d\splacgment and target Mé1 and 4.6 temperature
R (2] Ballscrew length value of cumulative rising effect
) Mo, ( o lead (T] ’
! (1] Stiffness of screw spindle .
No
Emmeme:mgwue L ¥ Step 10 (2 Thermal displacement Pretension force M45
Saloting motor (1) Max. table speed ‘
L Motor d t [i}
l Step11 | (2] Max. rising time plor crive torque an M19~M28
Examine te lubrication L motor specification
and contamination protection (31 Ballscrew specification

So db tinh chon cua PMI

Bang tinh chon thiét bi dan dong cua HIWIN

Vé co ban 1a ho cling ¢ chung céch thirc dé lra chon dé tir d6 lya san pham tir hang mot

cach hop ly. Tuy nhién vé cac budc cia PMI gilp ching ta c6 cach nhin tong quan hon con

HIWIN c6 vé thién vé tinh toan hon. Ching ta cd thé két hop hai bang dé dé dang tinh chon cho

san pham ctia minh.

So @b tinh toan :
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Piéu kién lam viéc

|

Chon chiéu dai truc vit

|

Tinh chon budc vit

v

Tinh hé s6 tai trong dong

'

Xac dinh kiéu lap 6 1an

'

Tinh dudng kinh truc vit —

'

Chon vit me bi

}

Kiém tra tudi tho lam viéc

}

Kiém tra tai trong t&i han cua truc vit
Kiém tra tc do quay cho phép

Kiém tra (mg suat cho phép

|

K ét thic

Khong dam bao

Khong dam bao

Quy trinh tinh chon truc vitme-dai ¢ bi

< KET CAU BQ TRUYEN VITME PAI OC BI
Dé c6 thé dich chuyén chinh xAc trén cac bién dang cac truc truyén dan khong duoc phép cé khe ho
va ciing khong dugc phép c6 hiéu tng Sick-Slip - hién tuong trugt IUi do luc can ma sat. B vitme-dai 6¢
bi 1a giai phap ky thuat dam bao duoc yéu cau do.
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Ngoai ra b6 vitme-dai 6c¢ bi ¢6 kha nang bién doi trgyén~dﬁn (chuyén dong quay sang chuyén cﬁic}ngq
tinh tién) dé dang, |"§ ma sat va khéng c6 khe ha khi truyén dan véi toc do cao nén nd ciing 1a vu diém dé
lya chon vitme dai oc bi.

a) Két cdu chung:

Bo truyén vitme — dai dc thuong dugc dung trong chuyén dong chay dao ciia méay cong cu NC, CNC
va duing trong cac may cong cu chinh nhu may mai, may doa téc d6 va cac loai may khac. Doi khi con
ding trong may tién, may té hop, ding trong truyén dan di dong xa, tru va cac may cdng cu hang ning.
Ngoai ra con dung trong bo truyén chinh cua cac loai may c6 chuyén dong tinh tién khir hoi nhu méay bao
giwdng, may chudt.

Céc uu diém:

- Khic phuc d6 ro khép ren, chiu lec kéo vai két ciu dam bao do ciing vitng chiéu truc cao.

- Ton that do ma st bé, hiéu suat bo truyén dat téi 0,9 so voi vit me dai ¢ truot 12 0,2 + 0,4.

- Gan nhu doc 1ap hoan toan véi luc ma sat (bién doi theo toc do), ma sat tinh rat bé nén chuyén dong

em.

Hinh 12. Két cdu so b ciia vit me dai éc bi

Két cau bo truyén vit me - dai 6c¢ bi hinh trén bao gém truc vit me, dai 6¢c, dong bi
chuyén dong trong vit me - dai ¢ va dng hoi bi dam bao dong bi tuan hoan lién tuc.
b) Céc dang profil ren cia vitme va dai oc:

Dang chir nhat (hinh b), dang hinh thang (hinh c), dang nira cung tron va dang
rdnh (dang cung nhon). Dang chi nhat va dang préfin ren hinh thang cé kha nang tai
thap, chi dung khi méy c6 kha ning chiu tai trong chiéu truc bé va do ciing viing khong
cao.
Dang nira cung tron (hinh d) dugc st dung phé bién nhat, ban kinh ranh r2 gan
bang béan kinh vién bi R1 s& giam t6i da wng suit tiép xtc, c6 thé chon r2/r1=0,95+0,97,
gid tri r2/r1 s& 1am t6n that do ma sét 1 cach rd rét. Tai goc tiép xtc bé thi b truyén co do
cting vitng bé va kha nang tai bé, luc hudng kinh sé 16n. Do ting goc tiép xdc thi kha
nang dao va do ciing virng truyén dong ting va ha thip ton that do ma sat vi vay khe ho
dudng kinh Ad phai chon dé géc tiép xuc dat 45°. Ad=4.(r2 —r1 ).(1 —cos a) .
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M

(b) (d)

Hinh 13. Céc dang profin ren vit me va 6 bi
Dang ranh cung nhon (a) ¢6 nhiéu vu diém hon loai cung tron, né con cho phép
truyén dong khong ro hodc chon duge do ddi cua dwong kinh vién bi. Con & dang nira

tron mudn khir d6 ro va tao do doi déu dung thém dai ¢ thir hai dé diéu chinh .
I. TINH TOAN LUA CHON CUM TRUC VIT ME BI TRUC X

1. Céc thong so dau vao

- Loai may CNC : Phay

- Ché do cit thir nghiém tdi da SVT :
Phay mat dau
Dao c6 6 ludi (z=6), duong kinh D= 80mm
Tiéu chuan quéc gia : JIS
Vit liéu S45C
Grade 4040
Van téc : v= 100m/ph
Chiéu sau cit : t= 1,2mm
Lwong chay dao phat : F=900mm/ph
- Khéi lwgng 16n nhat cua chi tiét : M=700KG
- Trong lugng ban gé truc Y : Wx=1600N
- Van téc chay I6n nhét khi khdng gia cong : V1=18m/ph
- Van téc chay I6n nhét khi gia cong : V2 = 12m/ph
- Giatdc hoat dong I6n nhat cua hé théng : a=0,5g=5m/s?
- Thoi gian hoat dong : L= 20000h ( khoang 6,8 nam)
- Tbc d6 vong dong co : Nyjax = 2000rpm
- Do chinh x&c vi tri khéng tai : £0,03/1000mm
- Do chinh xéc lap : £0,005mm
- Do léch truyén dong : +0,02mm
- Hé s6 ma sat tron bé mat ; 4 =0,005
- Vung hoat dong 16n nhét Ly, = 550mm

I NENENE NN NE NN

2. Budére vit me(l)
| > Vmax _ V1 _18000_

= Npmax  Nmax 2000
= Chon | =10mm

9Imm

3. Luc cat chinh cia may(F,,)
Dé tim luc cit chinh cua may ta st dung cong cu trén website www.coroguide.com .
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Tinh toan va chon théng s6 dau vao dé dién vao cbng cu :
- Feed per cutting edge (F,)- Luong chay dao rang
+ Téc do quay cua dong co quay dao :

n= 11(2)V=1000'100=397,89 (vong/ph)

+ Luong chay dao vong :

_F_ 900
n 397,89
+ Luong chay dao rang :

F,=S/6 = 0,38 (mm/rang )

( Theo cdng thirc trong cudn S6 tay CN-CTM tap 2-trang 26 )

=2,3 (mm/vong)

- Working engagement (ae) & working engagement start (aei)

Chon ae & aei sao cho : ae + aei = D, = 80mm
Tachon : ae = 80mm,, aei =0
- Mayjor cutting adge angle (K, ) : thuong chon K, = 60°

Sau khi tinh toan ,lwa chon két hop véi cac thong sé d& cho ta dién vao bang cua cong cu ta dugc
két qua nhu trong hinh :

File J

R

Workpiece material
National standard

Calculation formulas!

Help

Cutting data recommendation
Cutting speed (vc):

NE

v

Denomination

545C W

Coromant grades

Parameters (choose either fz, hex or hm)

i Feed per cutting

“edge (fz):

03 Jmm

i, Cutting diameter (Dc):

ds Major cutting edge angle: (K?’) ®
Number of effective edges (zc): 5] pcs

i, Cutting depth (ap): 1.2 mm

i, Working engagement (ae): a0 mm

i, Working engagement start {aei): mm

4 Maximum chip
thickness (hex):

3 mm

Spindle speed (n):
Feed speed (vf):

. Hardness

Metal removal rate (Q):
Cutting torgue (Mc):

Average chip
thickness (hm):

022 |mm
o0 |mm

175

684

1561

Cutting power for removal of chips (Pc):

5.9

150

83

my'min
rpm
mm/min
kW
cm3/min

Nm

Hinh 14. Bang tinh toan ché dé cat ciia SANVK

M.= 83Nm . => F,, = 2.M./D.= 2.83/0,08 = 2075N = 207,5 kgf

4. Tinh toan lya chen truc vit, 4 1in cho ban may di chuyén theo truc Y

4.1. Piéu kign lam vigc va cac thong sé duwec tinh chen

»  Piéu kién lam viéc

- Luyc chéng truot (luc ma sat bi 6 lan) : F, = f =p,.( M + W,)) = 0,005. ( 7000+1600) =

43N = 4,3 kgf
= Céc thong sb duoc tinh chon :
v' Loai 6 bi
v/ Cap chinh xéc
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v" Do léch vi tri vi nhiét
v' M6 men dong co

4.2.Chon truc vit dai éc bi
4.2.1. Tinh toan luc doc truc

Fa: Axial load
Motion direction
Wy
Sliding resistance
—{_'_ ] |
I
—] Wi

A e

X Cac thanh phan trong céng thuc :
+ Lyc cat chinh cua may : F,, = 2075N = 207,5 kgf
+ Lyc cét theo phuong z ( phuong thang dung ) : F,,, = 0,5F,, = 1037.5N
+ Hé s6 ma sat 1an cua bi trén block : p=10,1
+ Khéi lugng tong cong : m= M + W, =860 kg
+Lucmasathidlan: f=43N
+ Gia tdc trong truong : g= 10 m/s?

«» Tinh céc lyc doc truc

o Tang toc (sang trai): Far = p(mg+ Fmz ) + ma + f=0,1.(860.10 + 1037,5)+ 860.5 + 4,3 = 5268 N
Chay déu (sang tréi): Fao= p(mg + Fm, ) + f=0,1(.860.10 + 1037,5) + 4,3=52,5N
Gia cong (sang phai): Fas = Fn+ u(mg + Fry,) + f = 2075 + 0,1.(860.10 + 1037,5) + 4,3 = 3043 N
Giam téc (sang phai): Fas = p(mg + Fm, ) - ma + f = 0,1.(860.10 + 1037,5) — 860.5 + 4,3 = -
4247 5N

+ Lwc doc truc trung binh :

F 3\/2 Fin.t; stimax.Nlmax. Ty + F3 0 Nomax-T2
mx —

O O O

xng.t; Nimax-T1 + Nomax-T>
Trong do:
e Fimax, Fama Luc doc truc 16n nhét khi khong gia cong va gia cong
e Nimax, Nomax: Tdc d6 quay I6n nhét cua truc khi khong gia cong va gia cong
e Ty, T2: Thoi gian méay hoat dong & ché do khong tai va co tai

Bang luc doc truc va phan tram tuong ng:
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Axial load Rotation speed Time Ratio
(N) (rpm) (sec or %)
Fimax = 5268 1800 30

Fomax = 3043 1200 70

3[5468% x 1800 x 0,3 + 30433 x 1200 x 0,7
= = 4205 N = 420,5kgf

mx = 1800 x 0,3 + 1200 x 0,7

( Trong phan tinh luc doc trung binh nay ta lay Fi & 2 truong hop khi khdng gia cong va khi gia cong
. Vaicactilé }h‘ci gian lan luot 30% & 70% , ta xét trong giai doan 6n dinh cua may nén Ni la nhu nhau
tai cac thoi diém .)

4.2.2.

4.2.3.

4.2.4.

Tinh toan tai trong (C,, C,)
v’ Taitrong tinh :

Céc cong thuc tinh tuong (ng:

Co=fs. Famax

Trong do:

Co: tai trong tinh

fs: hé s6 bén tinh, vai may cong cu fs = 1,5 — 3 (chon fs = 2)
Famax. luc doc truc 16n nhat tac dung Ién vitme
Cox = 2. 5268= 10536 N

v Tai trong dong :

V6i | = 10 mm => Van téc quay danh nghia 1a :
N = V1/I = 18000/10 = 1800 ( vong/ph)

> C. = (60 * Ny, * L)'/3 % Fra* f,, * 102

= (60 * 1800 * 20000)¥3 * 420,5 * 1.2 * 1072
=6223kgf.

Chon kiéu bi
Néu dg cing can dwoc wu tién nhiéu nhat, d hao phi chuyén dgng khong qué quan
trong , theo do cac thong so kich thuoc sé duoc chon la :

+ O bi loai luu chuyén : bi bén ngoai
+ Kiéu : FDWC
+ S dong luu chuyén : Bx 3 hoic B x 2

Chon ban kinh truc vit
L= tong chiéu dai di chuyén max + chiéu dai dai 6¢,6 bi/2 + chiéu dai ving thoét =
550 + 100 + 300 =950mm
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Kiéu lap ghép 6 do la lap chat & ca hai dau ->f=219
Chon téc d6 quay cho dong co khoang 80% so véi toc do quay gidi han nén ta co :
n=80%. Nmax = 80%. 2000 = 1600 vong/ph.
= Bén k|'nh truc vit :
1600.9502

dr=28 1077 = 222000 447 = 6,6mm
f 21,9

4.2.5. Chon series
Tir cac két qua tinh toan trén :

Budc vit : 10mm

buong kinh truc : d >13,2

Tai trong dong : C,,, = 10536N
Tai trong tinh : C, = 6223N

Ta chon series :

Loai truc vit me : 45-10B3-FDWC

buong kinh truc : 45 mm

Budc vit : 10mm

/ X
: L
p —fj
1
1 JI'
| |
,7}, / %@_@7/ I77
I 7(7/7 |
=l I
LH
o2} [#8806
Effecti . .
Screw size ve Bfgi%:::;)t Nut Flange Fit Bolt houi:a Stlsf:ne
turns
Ball “;'::_‘ I;’l’: Static
DIA. o
0.D. Lead (1>c1[}E Da6 L A T w G H 5 X Y Z Q kgm!.l
REV.)
Ca Co
2.5x2 2850 9870 123 on 151
6 3.969 2553 4035 14800 80 150 114 15 96 48 96 15 9 14 85 PTLS 212
2.5x2 3650 11780 158 N -
" 8 4.762 25¢3 5175 17670 85 206 127 18 105 52 104 20 11 17.5 11 PTL/8 218
- 2.5x2 5480 15700 180 . la3
10 6.35 2553 7760 23550 88 243 132 18 110 50 100 20 11 17.5 11 PTL/8 230
2.5x1 3550 8950 140 qn B3
12 7.144 2552 6440 17900 99 210 132 18 110 50 100 20 11 17.5 11 PTL/8 165
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4.2.6. Chiéu dai truc vitme
Chieéu dai truc vit me sau khi chon truc :

L= tong chiéu dai dich chuyén + chiéu dai dai ¢ + chiéu dai ving thoat = 550
+ 243 + 300 = 1093mm => 1100mm

4.2.7. Kiém tra so bd
+ Tudi tho 1am viéc :

3
Ltz( Ca ) 108, —2

Fmy fw " 60.Np,

3
7760 1
= ( ) 108 .
318 .1,2 60.1800

=232500h > 20000h

+ Téc do quay cho phép:

45
11002 °

d
n=f. L_; 107=219. 107 = 8145 vg/ph.

4.2.8. Chon do chinh xac dai ‘
D¢ chinh x&c vi tri yéu cau la : £0,03/2000mm

Chon cép chinh xac véi d6 léch & do bién dang tich luy 13 :
Cap chinh xac : C4
E = 0,025/1250mm
E =0,018mm

4.2.9. Do dich do thay d6i nhiét do ( mirc didu chinh 3°C )
+ Do dich do nhiét:

ALg = p.6.L =12 .10 . 3.1100 = 0,04mm.
+ Béan kinh 13i ren cua truc vit-me:

dr = 40,05 ( tra trén catalog PMI )

+ Luc gay ra:

ALg .E.mdr? 0,04.2,1.10*.1.40,052
Fe = ALQ . Ks = = = 962kgf
41, 4.1100

4.3.Tinh tdi trong téi hgn caa truc vit

mNEl _ dr* 40,05*
P=a—pg—=m—7x10° = 203. 77 X 10° = 43164kgf > Fuay = 526,8kgf
=> Do vy, truc vit-me dam bao an toan

4.4. Tinh chen cum é lin, khép néi
4.4.1. Cum 6 lan
» Choné lan
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Piéu kién lam vige

v

Chon so bé & lan

v

Kiém nghiém kha ning tai dng
L4

Kiém nghiém kha niing tai tinh

Két thic

Trong co cau ban Y tai trong chu yéu tac dong 18n 2 ray dan huomg, do dé ma luc tac dung theo
phurong vudng lén co cdu truc vit me la khéng dang ké hay néi cach khdc khi tinh todn dén 6 lan truc
vitme chi dé y d@én luc doc truc tac dung Ién truc vit me. Tuy nhién trong quéa trinh hoar dgng xdy ra hién
furong rung trong co' cau, do dé yéu o dinh tam ciing quan trong, do vay

=> chon é d& chan 1 day cho triong hop ndy (va chon 1 cum truc 1a 4 cai 6 dé chan)

s Tg

I

_1:|

=
[y

ra Tz'\

D Dqdz ->h d dy

Hinh 15. O bi d& chan 1 day
e Tinh todn kha nang tai dong:

1
C=0Q.Lm

e Tinh toan kha nang tai tinh:

1
Co = Qo-Lm

Trong do:
m = 3 di véi 6 bi m=10/3 véi 6 diia.
L: tudi tho cuia 6 lan dugc tinh theo cong thic:

L=60.10"%n.L, = 60.107%.1800.20000 = 2160(triéu vong)

Q: tai trong dong cua 6 lan duogc tinh:
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Q=X.V.E.+Y.E).K;K;
Qu: tai trong tinh cua 6 lan duoc tinh:
Qo = (Xo.V.F + Y. Fy). Kq. K¢

Ka = 1,1 (chiu va dap nhe, chiu tai ngan han va tgi 125% so véi tai trong tinh toan: may cat kim loai,
dong co cong suat nho va trung binh)

K: = 1 (nhiét 6 <105°C)

Taco:

m =W, + M = 160 + 700 = 860 (kgf)

Luc doc truc trung binh: Fmx = 4205N

Xét truong hop ban Y chay vé phia 6 bi C,D
Luc tac dung 1én 6 A, B, C, D:

Ra=Rs =Rc=Rp=m.g/4 =860.10/4 = 2150 N

Dua vao dudng kinh truc vitme va téc d6 quay cia dong co ta chon so bd thdng sé cia 6 lin ma 7308
BEP theo hang SKF (www.skf.com ) nhu sau :

40

Principal dimensions Basic load ratings Fatigue load limit Speed ratings Mass Designation
dynamic static Reference speed Limiting speed
d D B C Co Py * SKF Explorer bearing
mm kN kN r/min kg
40 S0 23 46,2 30,5 1,13 9000 9000 0,61 7308 BEP
B 23
|[ Y3 4min 1 Yamax 1.5 bmax 1
I i I ) A F’z@r 15
D 90 15 l Yamax 1.5 ATRE
M12min_ 1 D. a1 D 81 l
Dy 718 amax max |
96

dy 4

-

[l LT

a 38
Calculation factors
ke 0,1
ky 16
e 114
X035
Y 057
Yy 026
Kha ning tai dong: C, = 46,2 kN
Kha nang tai tinh: Cor = 30,5 kN
Noi luc doc truc Fsi ciia 4 6 1a nhu nhau:
Fsi=e.Ri=1,14.2150 = 2451 N
Luc doc truc tac dung 1én cac 6 bi:
- VOO AN Ty = Foy +72% = —2451+ 22 = —3485 N
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suy ra: Faa = —861N

- V6i6B: Y Fp = Feg + Eng/2 = 2451 + 3180/2 = 4553,5 N
suy ra: Fas = 4041 N

V6i 6 C: Y Fye = Fog + Fpg/2 = —2451 + 3180/2 = —348,5 N
suy ra: Fac = —861 N

- V6i6D: Y F,p = Fop + Fpg/2 = 2451 + 3180/2 = 4553,5 N
suy ra: Fap = 4553,5N

Fa = max( Faa, Fag, Fac, Fap ) =4553,5N

Kiém tra:
Mat khac :
Fumax 45535
VR, 2150 _ »12>1L14
T bang :
. " Single, DT DB or DF
Contact ”E’ji ¢ | F/F.Z¢ | F.JF.>e | Fi/F.=e | FJF.>e
Angle | Cor XY | X | v | x| v | XY
0178 | 038 | 1 0 |o44|147] 1 |165]|072|239
0357 | 0.40 | 1 0 |oa4al140] 1 |157]072|228
0714|043 | 1 0 |044|130] 1 |1.46]072|2.11
(g0 | 107 [0.46 | 1 0 |o44|123] 1 |138]072|2.00
143 1047 | 1 0 |0a4|119] 1 |134]0.72]1.93
214 | 050 | 1 0 |oa4a|112] 1 |126]0.72]1.82
357 | 055 | 1 0 |o44al102] 1 |1.14]072|166
535 | 0.56 | 1 0 |0a4|100] 1 [112]0.72]1.63
25° | — 1068 1 0 [041]087] 1 [092]067 141
30° | — 080 1 0 1039]076] 1 [078]063|1.24
40° | — [1.14 | 1 0 10351057 1 055|057 093

*For ¢, use 2 for DB, DF and 1 for DT

Chon:X=0,35vaY =0,57
Tinh tai trong dong:
Q = (0,35.2150 + 0,57.4041).1,1.1 = 3361N
Kha nang tai dong:
Cq = 3361 X 2160% = 43,4kN < C, = 46,2kN
Tinh tai trong tinh:
Xéc dinh h¢ s6 Xo, Yo :
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Contact oingle, DT
Angle X0 Yo
15° 0.5 0.46
25K° 0.5 0.38
30° 0.5 0.33
40° 0.5 0.26

Suyra: Xo=0,5;Ye=0,26
Tinh tai trong tinh:
Qo = 0,5.2150 + 0,26.4041 = 2125,7 N
Kha nang tai tinh:
Co = 2125,7 X 21603 = 27478N < Cor = 30,5kN
Vay lya chon 6 bi pht hop véi kha nang tai
> Chon goi dé

Do y&u ciu cua co cdu cing voi sy tham khao cac ngudn tai lidu vé chon gdi d& em chon 2 gbi d& déu
1 loai g6i ¢6 dinh nham han ché sy di chuyén doc truc theo tiéu chuan cia hang SKF. Cé s& dé lra chon
dwa trén duong kinh truc vitme va tai trong dong (tinh ) 1a hai yéu t6 quan trong cho viéc lva chon gdi d&
dat yéu cau.
4.4.2. Chon khop néi

C6 rat nhiéu loai khép nbi dé ta lya chon cho bai toan niay nhung trén co sé tham khao tai liéu va thuc
nghiém tir cac hang san xuat em xin chon loai khap ndi 1a loai khop ni truc loai truc b chit thap co dém

d 32

u
: z 2
i| geas S u S

a) 5
Hinh 16-5. Néi truc chit thap

( tham khao cuén “Tinh toan thiét ké hé dan dong co khi — Lé Vian Uyén tap 2 —trang 55 ).
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C0 thé chon théng so6 cho loai khap noi truc chir thap nay can ctr theo duong kinh truc vitme va theo
gia tri mé men khai dong cua dong co. ( xem thém ¢ muc thdng s6 cua dong co AM-1400C).

Trén co s& d6 em chon thdng sé cho khép ndi nhu sau :

Il. TINH TOAN LUA CHQN CUM TRUC VIT ME BI TRUC Y

1. Cac thong sb diu vao

- Loai may CNC : Phay

- Ché d¢ cit thir nghiém téi da SVT :
Phay mat dau
Dao ¢6 6 ludi (z=6), dwong kinh D= 80mm
Tiéu chuan quéc gia : JIS
Vit ligu S45C
Grade 4040
Van téc : v= 100m/ph
Chiéu sau cit ; t= 1,2mm
Lwong chay dao phat : F=900mm/ph
- Khéi lwgng 16n nhat cua chi tiét : M=700KG
=> W=700kgf=7000N
- Trong lugng ban ga tryc Y : W, =2300N
- Van téc chay I6n nhét khi khdng gia cong : V1=18m/ph
- Van téc chay I6n nhét khi gia cong : V2 = 12m/ph
- Giatdc hoat dong I6n nhat cua hé théng : a=0,5g=5m/s?
- Thoi gian hoat dong : L= 20000h ( khoang 6,8 nam)
- Tbc d6 vong dong co : Nyjay = 2000rpm
- Do chinh x&c vi tri khdéng tai : £0,03/1000mm
- Do chinh xéc lap : £0,005mm
- Do léch truyén dong : +0,02mm
- Hé sb ma st cua bi block: u =0,1
- Vung hoat dong 16n nhat Ly, = 400mm

AN N NN S

2. Buére vit me(l)
| > Vmax _ V1 _18000_
Nmax Nmax 2000
= Chon | =10mm

9mm

3. Luec cat chinh cia may(F,,)
Nhuw da xdc dinh ( Khi tinh toan truc X):

M.= 83Nm . => F,, = 2075N = 207,5 kgf

4. Tinh toan lya chen truc vit, 6 1in cho ban may di chuyén theo truc Y
4.1. Pidu kign lam viéc va cac théng sé duwec tinh chen
= Piéu kién lam viéc
- Luc chéng truot (lyc ma sat ciia bi 6 1an) : F, = f = (M + W, + W, ) = 0,005. ( 7000+2300
+1600) = 54,5N= 5,45 kgf
= Céc thong sb duoc tinh chon :
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Loai o bi

Cép chinh xac

Do léch vi tri vi nhiét
M6 men dong co

ENEANER NN

4.2. Chon truc vit dai éc bi
4.2.1. Tinh toan luc doc truc

Fa: Axial load
Motion direction
Wz
Sliding resistance
—{_'_ | |
I
— Wi

-

23 Céc thanh phan trong cong thuc :
+ Lyc cat chinh cia may : F,, = 2075N = 207,5 kgf
+ Lyc cét theo phuong z ( phuong thang dung ) : F,,, = 0,5F,, = 1037.5N
+ Heé s6 ma sat 13n : 0,005
+ Khéi lugng tong cong : m= M + W, + Wy, =1090 kg
+ Lyc ma sat cia bi 6 lan: f=545N

+ Gia tbc trong truong : g= 10 m/s?

<> Tinh cac luec doc truc
o Tang toc (V& phia trudc): Fa = p(mg + Frmy ) + ma + f = 0,1.(1090.10 + 1037,5) +1090.5 + 54,5 =
6698 N
o Chay déu (vé phia trudc): Fao= w(mg + Fmz ) + = 0,1.(1090.10 + 1037,5 ) + 54,5 = 114
N
o Giacong (vé phia sau): Fas = Fm+ p(mg + Frm) + f = 2075 + 0,1.(1090.10 + 1037,5) +
545=3323N
o Giam toc (ve phia sau): Fas = p(mg + Fmn; )- ma + f = 0,1.(1090.10 + 1037,5) — 1090.5
+54,5=-5336N
+ Lwc doc truc trung binh :
ol Y Fin.t; _? F3 . Nimax-T1+ F3 0 Nomax-T2
" Z n;.i; Nlmax- Tl + NZmax- TZ
Trong do:

e Fimax, Famax: Luc doc truc 16n nhit khi khéng gia cong va gia cong

e Nimax, Nomax: Toc d6 quay I6n nhét cua truc khi khong gia cong va gia cong
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e Ty, T2: Thoi gian may hoat déng ¢ ché do khéng tai va cé tai

Bang luc doc truc va phan tram tuong ung:

Axial load Rotation speed Time Ratio
(kgf) (rpm) (sec or %)
Fimax = 6698 N 1800 30
Fomax =3323 N 1200 70
3166983 x 1800 x 0,3 + 33233 x 1200 x 0,7
my = J 1800 x 0,3 + 1200 x 0,7 = 489N = 489,9kgf

( Trong phan tinh luc doc trung binh nay ta lay Fi & 2 truong hop khi khdng gia cong va khi gia cong
. Vi céc ti 1€ thoi gian lan luot 30% & 70% , ta xét trong giai doan on dinh ctia may nén Ni la nhu nhau

tai cac thoi diém .)
4.2.2. Tinh toan tai trong (C,, C,)
v’ Tai trong tinh :
Céc cdng thuc tinh twong ung:
Co =fs . Famax
Trong do:
Co: tai trong tinh

fs: hé sb bén tinh, voi may cong cu fs = 1,5 — 3 (chon fs = 2)

Famax: luc doc truc 16n nhét téc dung lén vitme
Cox = 2.6698 = 13396 N

v Tai trong dong :

V6i | = 10 mm => Van téc quay danh nghia 1a :
N = V1/1 = 18000/10 = 1800 ( vong/ph)

= C, = (60 * Npp, * L)Y/3 % Fra * £, * 107

= (60 * 1800 * 20000)® * 489,9 * 1.2 * 1072

= 7599Kgf.

4.2.3. Chon kiéu bi

Néu dg cing can dwoc wu tién nhiéu nhat, & hao phi chuyén dgng khong qué quan
trong , theo do cac thong so kich thuoc sé duoc chon la :

+ O bi loai luu chuyén : bi bén ngoai
+ Kiéu : FDWC
+ S dong luu chuyén : Bx 3 hoic B x 2
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4.2.4. Chon ban kinh truc vit

L= tong chiéu dai di chuyén max + chiéu dai dai 6¢,6 bi/2 + chiéu dai ving thoét =

400 + 100 + 300 =800mm

Kiéu lap ghép 6 d& 1 lap chat ¢ ca hai dau -> f=21,9

Chon téc d6 quay cho dong co khoang 80% so Véi toc do quay gidi han nén ta co :

n=80%. Nmax = 80%. 2000 = 1600 vong/ph.

= Ban kinh truc vit :
1600.8002

2
=7 107 = 18998997 -7 — 4 68mm

f 21,9

4.2.5. Chon series
Tir cAc két qua tinh toan trén :

Budc vit : 10mm

buong kinh truc : d >9,36

Tai trong dong : C,,, = 13396N
Tai trong tinh : C, = 7599N

Ta chon series :

Loai truc vit me : 45-10B3-FDWC
buong kinh truc : 45 mm

Budc vit : 10mm

i -i

[ JI'
I I
,,}, 4@_@7/ I,,
I /—/' I
L 7/ ( L]
I
BE L
wnazf
Screw size [ff_e':“ BASIC RATE Nut Flange Fit Bolt Oil ~ Stiffne
Ve LOAD(kef : g hole  ss
turns
Ball ':;_::'5 I:l::“ Static
DIA. o
0.D. Lead |:]>-<]|}E Dg6 L A T w G H s X Y FA Q kgm“
REV.)
Ca Co
2.5x2 2850 9870 123 on 151
6 3.969 2553 4035 14800 80 159 114 15 1] 48 26 15 L 14 8.5 PTL/8 222
2.5x2 3650 11780 158 o 133
5 8 4.762 25c3 5175 17670 85 206 127 18 105 52 104 20 11 17.5 11 PTL/8 228
. 2.5x2 5480 15700 180 163
10 6.35 88 132 18 110 50 100 20 11 17.5 11 PTL/8"
I 2.5x3 776D 23550 243 239
2.5x1 3550 8950 140 on B3
12 7.144 2503 6440 17900 20 210 132 18 110 50 100 20 11 17.5 11 PTL/8 165
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4.2.6. Chiéu dai truc vitme
Chieéu dai truc vit me sau khi chon truc :

L= tong chiéu dai dich chuyén + chiéu dai dai ¢ + chiéu dai ving thoat = 400
+ 243 + 300 = 943mm => 1000mm

4.2.7. Kiém tra so bd
+ Tudi tho 1am viéc :

3
Ltz( Ca ) 108, —2

Fmy fw " 60.Np,

3
7760 1
= (—) 108 .
406,6.1,2 60.1800

= 37249 h > 20000h

+ Téc do quay cho phép:

45
10002 °

d
n=f. L—z 107=219. 107 = 9855 vg/ph.

4.2.8. Chon do chinh xac dai
D¢ chinh xéc vj tri yéu cau 1 : +0,03/2000mm

Chon cép chinh xac véi d6 léch & do bién dang tich luy 13 :

Cap chinh xac : C4
E =0,025/1250mm
E =0,018mm

4.2.9. By dich do thay ddi nhiét do ( mtrc diéu chinh 3°C)
+ Do dich do nhiét:

ALg = p.6.L =12 .10®.3.1000 = 0,036mm.
+ Béan kinh 13i ren cua truc vit-me:

dr = 40,05 ( tra trén catalog PMI )

+ Luc gay ra:
ALg .E.m.dr? _ 0,036.2,1.10%.1.40,052
Fg= ALg.Ks = =21 = = = 952kgf
4L 4.1000
4.3. Tinh tdi trong tdi han cda truc vit
2 NEI dr* 40,05%
P=a«a =m x 103 = 20,3. x 103 = 52228kgf > Enax = 555,9kgf

L? L? 10002
=> Do vy, truc vit-me dam bao an toan

4.4. Tinh chen cum 6 lin, khop noi
4.4.1. Cum 6 lan
» Chon 6 lan
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Biéu kién lam viée

v

— % | Chonsobddlan

¥

Kiém nghiém kha nang tai dong
¥

Kiém nghiém kha niing tai tinh

Két thic

Trong co cdu ban Y tdi trong chi yéu tac dong 1én 2 ray ddn huéng, do dé ma luc tc dung theo
phirong vuéng 1én co cdu truc vit me la khong ding ké hay néi cach khdc khi tinh todn dén 6 lin truc
vitme chi dé y d@én luc doc truc tac dung 1én truc vit me. Tuy nhién trong qué trinh hoar dgng xdy ra hién
twong rung trong co cau, do dé yéu to dinh tam ciing quan trong, do vdy

=> chon 6 dé chan 1 day cho trwong hop nay

s Tg

I
_1:|

=
[y

ra TZ'\

D Dqdz ->h d dy

e Tinh todn kha nang tai dong:

1
C=Q.Lm
e Tinh todn kha nang tai tinh:

1
Co = Qo.Lm

Trong do:
m = 3 dbi véi 6 bi m=10/3 véi 6 diia.
L: tudi tho cua 6 lan duogc tinh theo cong thuc:
L =60.10"5.n.L, = 60.105.1800.20000 = 2160(¢triéu vdng)

Q: tai trong dong cua 6 lan duogc tinh:
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Q=X.V.E.+Y.E).K;K;
Qu: tai trong tinh cua 6 lan duoc tinh:
Qo = (Xo.V.F + Y. Fy). Kq. K¢

Ka = 1,1 (chiu va dap nhe, chiu tai ngan han va tgi 125% so véi tai trong tinh toan: may cat kim loai,
dong co cong suat nho va trung binh)

K: = 1 (nhiét 6 <105°C)

Taco:

m=W, + M = 230 + 700 + 160 = 1090 (kgf)
Luc doc truc trung binh: Fm = 406,6N

Xét truong hop ban Y chay vé phia 6 bi C,D

Luc tac dung 1én 6 A, B, C, D:
Ra=Rg=Rc=Rp=m.g/4 =1090.10/4 = 2725 N

Dua vao dudng kinh truc vitme va téc d6 quay cia dong co ta chon so bd thdng sé cua 6 lin ma 7308
BEP theo hang SKF (www.skf.com ) nhu sau :

Principal dimensions Basic load ratings Fatigue load limit Speed ratings Mass Designation
dynamic static Reference speed Limiting speed
d D B C Co Py * SKF Explorer bearing
mm kN kN r/min ka -
40 110 27 70,2 45 1,9 8000 8000 1,4 7408 BM
B 27
r3.4min 1 Yamax 2 Tbmax 1
- 8 ;@:
- | v 2
D 110 e T [ Vo amax
min
3 Damax 97 Damax 97 i
L e d 53 I D, 104
da 557 amin bmax
Rt l dy 67,8
= ‘ o J
a 45 %
Calculation factors
k. 011
ky 1,7
e 114
X035
Y 0,57
Yp 0,26

Kha ning tai dong: C, = 70,2 kN
Kha nang tai tinh: Cor = 45 kN
Noi luc doc truc Fsi ctia 4 6 1a nhu nhau:
Fsi=e.Ri=1,14.2725=3106,5N
Luc doc truc tac dung 1én cac 6 bi:
- V6i 0 A Y Fyy =Fop + Epg/2 = —3106,5 + 4066/2 = —1073,5N

suy ra: Faa = —1073,5N
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= V6i0B: Y Fap = Fop + Fpg/2 = 3106,5 + 4066/2 = 5139,5N

suy ra: Fas =5139,5N

- V6i6C: Y F e =Foc + F% = —3106,5 + 4066/2 = —1073,5 N
suy ra: Fac = —1073,5N

- V6i6D: Y F,p = Fsp + Fpg/2 = 3106,5 4+ 4066/2 = 5139,5 N
suy ra: Fap =5139,5 N

Fa = max( Faa, Fag, Fac, Fap ) =5139,5N

Kiém tra :
Mait khéc :
Fomax 51395
V.Ry 2725 =19>114
Tu bang :
. " Single, DT DB or DF
CEI':“';;‘ ”E’:i ¢ | Fi/JF.=¢ | F.JF.>e¢ | Fu/F.=¢ | F.JJF.>e
g or X | v | x|vy | x| Y | x|vY
0.178 | 0.38 | 1 0 [044|147] 1 |165|072]239
0357 | 0.40 | 1 0 |044|140| 1 |157|0.72]2.28
0714 | 0.43 | 1 0 [044|130] 1 [146|0.72]2.11
jgo | 107|046 | 0 [044|123| 1 [1.38|0.72]2.00
143 | 047 | 1 0 [044|119| 1 [134|0.72]1.93
214 | 050 | 1 0 [044|112| 1 |126|072]1.82
357 | 055 | 1 0 [044|102] 1 114072166
535 | 0.56 | 1 0 [044|100]| 1 [1.12]|0.72]1.63
25° | — (068 1 0 [041|087] 1 |092]067] 141
30° | — 080 1 0 |039|076] 1 |078|063] 124
20° | — [1.14 | 1 0 |035|057| 1 |055|057] 093

*For , use 2 for DB, DF and 1 for DT

Chon:X=0,35vaY =0,57
Tinh tai trong dong:
Q =(0,35.2725+ 0,57.5139,5).1,1.1 = 3883N
Kha nang tai dong:
Cq = 3883 X 2700% = 54kN < C, = 70,2kN
Tinh tai trong tinh:

Xéc dinh hé s6 Xo, Yo'
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Contact oingle, DT
Angle X0 Yo
15° 0.5 0.46
25K° 0.5 0.38
30° 0.5 0.33
40° 0.5 0.26

Suyra: Xo=0,5;Ye=0,26
Tinh tai trong tinh:
Qo = 0,5.2725 + 0,26.5139,5 = 2699 N
Kha nang tai tinh:
Co = 2699 X 2700% = 37,6kN < Cy, = 45kN
Vay lya chon 6 bi pht hop véi kha nang tai
> Chon goi dé

Do y&u ciu cua co cdu cing voi sy tham khao cac ngudn tai lidu vé chon gdi d& em chon 2 gbi d& déu
1 loai géi c6 dinh nham han ché sy di chuyén doc truc theo tiéu chuan cia hang SKF. Cé s& dé lra chon
dwa trén duong kinh truc vitme va tai trong dong (tinh ) 1a hai yéu t6 quan trong cho viéc lva chon gdi d&
dat yéu cau.
4.4.2. Chon khop néi

C6 rat nhiéu loai khép nbi dé ta lya chon cho bai toan nay nhung trén co sé tham khao tai liéu va thuc
nghiém tir cac hang san xuat em xin chon loai khap ndi 1a loai khop ndi truc loai truc b chit thap co dém

d 32

u
: z 2
i| geas S u S

a) 5
Hinh 16-5. Néi truc chit thap

( tham khao cuén “Tinh toan thiét ké hé dan dong co khi — Lé Vian Uyén tap 2 —trang 55 ).
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C0 thé chon théng so6 cho loai khap noi truc chir thap nay can ctr theo duong kinh truc vitme va theo
gia tri mé men khai dong cua dong co. ( xem thém ¢ muc thdng s6 cua dong co AM-1400C).

Trén co s& d6 em chon thdng sé cho khép ndi nhu sau :

NGUYEN VAN THUAN - LOP KT CO PIEN TU 2 K56

[T] N.m v?;?;h d D D, L h a
17 8200 15 + 20 70 50 84 20 35
79 5700 |25+28| 100 60 124 20 55
210 4700 | 3035 | 120 75 149 25 .65
320 4000 |40+45| 150 90 184 30 95
670 3200 |50+55| 180 110 224 40 90
900 2700 |60+65| 220 130 254 45 110
1700 2200 |70+75| 250 150 274 50 130
2050 1900 |80+85| 290 170 304 60 150
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II. TINH TOAN RAY DAN HUONG

NO

NO

Quy trinh tinh toan ray ddn hwéng
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Hinh dang cua ray dan huéng

Dé co duoc mot mo hinh pht hop nhat cho cac diéu kién dich chuyén cua hé thong ray dan hudng thi

kha ndng chiu tai va tugi tho ciia md hinh phai dugc chd trong nhat .

Dé xé4c dinh, kiém nghiém kha ning
tai trong tinh danh nghia, tai trong tuong
duong thi viéc danh gia qua gia tri Co (tai
trong dong dinh muc) 1a kha quan va

chinh xac hon ca.

Tudi tho c6 thé thu duoc bang céch
tinh toan trén co sé ly thuyét bang cong
thac thuc nghiém dua trén viéc danh gia

théng qua tai trong dong danh nghia.

1. Co s6 tinh toan

1.1.H¢ sé tdi tinh CO

Tai trong tinh dinh mic Co dugc dat theo gigi han tai trong tinh cho phép.

Sy bién dang tap trung khong ddi s& ting gitra kénh dan va bi lan khi ray dan huéng nhan tai trong
thira hay chiu va dap dién rong. Néu do 16n cua bién dang vurot qué gici han cho phép, n6 sé can tro su di
truot ctia ray dan huéng.

1.2.Momen tinh cho phép M0

Momen tinh cho phép My duoc dat theo gidi han ciia moémen tinh.

Khi 1 mémen tac dung vao ray dan hudng, cac vi tri bi lan cudi cling s& chiu &p luc 16n nhat gitra cac

&p luc phan bd trén toan bo bi lan cua hé thong .
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1.3.H¢ s6 an toan finh T

Cong thac tinh: f = %or f = M, So d6 phan bé tai trong
Trong do:

Co : tai trong tinh dinh mc(N)
P : tai trong lIam viéc tinh toan(N)
M o : momen tinh cho phép(Nm)
M : momen di tinh toan(Nm)
Céc giéa tri tham khao cua fS cho cac may cdng nghiép thong thuong va may céng cu cho trong bang

bén dudi:

Regular industrial Normal loading condition 1.0~13
machine With impact and vibration 2.0~3.0
Normal loading condition 1.0~1.5

Machine tool
With impact and vibration 25~7.0

Standard value of static safety factor

1.4.H¢ sé tdi trong dpng dinh miic C ,

Tham chi khi cac ray dan huéng nhu nhau dugc san xuat theo ciing mét cach va chiu tac dung dudi
diéu kién nhu nhau, tudi bén dich vu ciing khac nhau. Vy nén, tudi bén dich vu dwoc sir dung nhu mot
chi tiéu xac dinh tudi bén cua hé théng ray dan huéng. Tai trong dinh mirc dong C duoc sir dung dé tinh
toan tudi bén dich vu khi hé théng ray dan huéng chiu tai. Tai trong dinh mirc dong C duoc xac dinh nhu
mot tai trong co hudng va do 16n khi nhém céc ray dan huéng 1am viéc cung diéu kién, tudi bén trung
binh cua ray dan huéng 1a 50 km( néu b phan lan 1a bi ).

1.5. Tiph toan tudi bén danh nghia L ’ o

Tuoi bén danh nghia cua ray dan hudng chiu anh hudng cua tai trong lam viéc thuc té . Tudi bén danh

nghia c6 thé duogc tinh todn dya trén tai trong dong dinh mirc va
tai trong 1am viéc thuc té .
Tudi bén ciia hé thdng ray chiu anh huong 16n cia hé sé méi truong nhur d6 cing
viing caa dudng ray , nhiét dd moi trudng , didu kién chuyén dong .Vi vay,nhing théng
sb nay c6 trong tinh toan tudi bén danh nghia .

Cong thie tinh tng vai

NGUYEN VAN THUAN - LOP KT CO PIEN TU 2 K56 40



PO AN THIET KE HE THONG CO’ PIEN TU GVHD : LE GIANG NAM

3
f.xf. C
Loai xich bi: L=[ fo I XE] x50

w
10

3
Loai xich cusn: L = [% x %] «100

w

Trong do
., he sé cing vim
H g g
f. - he sé nhiet do
f, : he s tai tron
C : hé sé tai trong dong (N)
P : tai trong l1am viéc (N)
Dé dam bao kha nang tai téi wu cua hé thdng ray, do cung viing cua duong ray phai trong khoang
HRC58-64. Néu d¢ cimg dudi khoang ndi trén, tai cho phép va tudi bén danh nghia s& giam. Vi li do
nay, tai trong dong dinh mic va tai trong tinh dinh muc s& duoc nhan véi hé s citng virng trong tinh

toan. Bang dudi ddy 1a dd thi do cung vitng dam bao HRC Ién hon 58, do d6 fH =10

Véi hé sé nhigt f; : Khi nhigt do diéu khién 16n hon 100 do C, tudi bén danh nghia s giam
bot. Do d6 tai trong dong va tinh dinh mirc s& dugc nhan vai hé sé nhiét do trong tinh toén.

Xem hinh bén dudi. Nhidu phan cta ray duoc lam tir nhya va cao su, nén nhiét d6 phai dudi
100 do C Ia tét nhat. Cac yéu ciu dic biét phai lién hé voi nha san xuit .

1.0 —1—
N L] Motion Condition Operating Speed

g os I~ No impact & vibration VE15 m/min 1.0~1.2
E Slight impact & vibration ~ 15<VS60 m/min | 12~15
§ 0.6
£ Moderate impact &
& 05 . _p 60<V=120 m/min = 1.5~2.0
vibration
100 120 140 160 180 200 i o - _
Raceway temperature(‘C) Strong impact &vibration V2120 m/min  2.0~35

V' Hé sb tai trong fW : Mac du tai trong lam viéc cua ray da dude xét trong tinh toan, nhung tai trong

thyuc té hau hét déu cao hon khi tinh toan. D6 1a do rung dong va va dap khi may chuyén dong. Rung dong

xay ra khi diéu khién tdc do cao, va dap xay ra khi may khoi dong lai va ding may.
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Do d6, xét dén toc 6 chuyén dong va rung dong, tai trong déng dinh mac phai dugc chia cho hé so6
tai trong theo bang bén canh

1.6.Tinh toan tugi bén dich vu theo théi gian.
Khi tudi bén danh nghia da dugc xét dén , tudi bé dich vu duoc tinh toan theo nhitng thong sé co

duoc khi chiéu dai hanh trinh va vong quay 1a khong doi.

Lx10°
L=
2%l xn, x60

Trong do:
L : tudi bén danh nghia
|, : chiéu dai hanh trinh
N, : tc do vong (min™)

1.7.H¢ sé ma sat
Ray dan hudng dugc diéu khién nho chuyén dong cua nhiing vién bi lin giira ray va phan di truot.

Luc can ma sat dugc tinh toan dua trén tai

o . 0.015
trong lam viéc va luc can chot. Néi chung,
hé sb ma sat s& khac nhau giira cac Sé ri =
khac nhau. Hé s6 ma st cia séri MSAva £ 4 04g
g Y
MSB trong khoang 0.002 t&i 0.003. =
3
u
G
s
Trong do
- U :hésb ma sat dong 0 0.1 0.2
P -ti I3 n Load ratio (P/C)
- taltrong lam viee P: Working load
f :suc chiu vong C: Basic dynamic load rating
dem S o7
1.8.Tinh toan tdi trong lam viéc 9 os
L. or A A , , 5 N — .
Mot s6 vi du vé cng thire tinh tai trong lam 9
- Y o4
viéc duoc cho trong bang sau: S
5 03
02
0.1
60 50 40 30 20 10

Raceway hardness (HRC)
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biéu kién . i )
. So dod luc Cong thuec tinh
lam viéc
Hé ban 4 2'1 2'2
may nam P, _F_Fi _Fl
huv 4 21, 2,
ngang, chuyén
, _F_FL FlL
dong déu hoac 34 2|1 2|2
khong tai p _F_Fl FlL
a2, 2l
_F FL Fl
H¢ ban a2, 2l
may nam ngang _F _Fl,_Fl,
nho ra ngoai, 24 2, 21,
chuyén dong P _F K, F,
N 3
déu hoac khong 4 2, 2,
tai P, _E F_'?» Fl,
> 4 2, 2,
Ting toc:

Hé ban
may ngang, c6
dat phoi

Velocity

Velocity diagram

pp, M0 _Mal,

4 2
mg mal
Pz = P3 = : +&
4 2
mayl
Fr =Py =Py =Py = ol :
1
Chay deu
mg
PlT :PZT —PsT :P4T ZT
Giam téc:
p_p _Mmd, mal
42
p,=p,= "0 ok
4 21,
ma.|
Br =Py =B =PF; = 2a|34
1
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1.9.Tinh toén tdi trong twong dwong
Hé thdng ray dan hudng cé thé chiu tai va mé men theo ca 4 hudng cia tai trong hudng tam, tai trong

dao chiéu hudng tam, tai trong mat bén dong thoi. Khi hon mét tai trong téc dung 1&n hé thong ray dong

thoi, moi tai trong khac s& hudng vao tam hozic mit bén tuong dwong, cho viéc tinh toan tudi bén dich vu
va hé s6 an toan tinh. Cong thirc tinh toan dwoc chi ra duéi day : P. = |PR | + | P |
Trong do:

PE : tai trong tuong duong

PR : tai trong hudng tdm tac dung mat trén

P- : tai trong tac dung 1én mat bén

Momen tac dung duoc tinh theo cong thuc:

b [P +[p[+c, M
e =|Pe|+ [P |+ oM

R

Trong do:

CO : tai trong tinh dinh muc

M : momen tinh toan

M r : momen tinh cho phép2.1.10. Tinh

toan tai trong trung binh

Cong thuee tinh tai trong trung binh:

1 n
P, Zi/fan;(P”s'L”)

Trong do:

P, : tai trong bién thién

L, : khoang dich chuyén dusi tac dung caa P,

L : téng chiéu dai dich chuyén
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V (m/s)
)
1 I
1 I
l l
t(s)
t 2 ts
X, X X;_| (mm)
Is (mm)
2. T inh chon ray dan huwéng ban X,Y
2.1 Cdc diéu kién dau:
Str dung ray dan hudng cho ban X c6 series:Model MSA 25A
Y c6 series:Model MSA 35A
w ) M;
B | =
4-Sx8—~\r :
1 a !
L% Jl | L ===
H | v
] J —
Hy 5
W Wi {G) L
L1 Mg
4-@d1 K ( C ] qff D
o IR
h| = \/ \/ =
A —— —
L] Lt BEN SRS
QE____ L
: S
MSA-25A
Unit: mm
External dimension Carriage dimension
Model No. i i
Helght Wieth Leng™ | w, | W, | B | ¢ S x( L | T T, N| G| K| d GreaseNipple
NSRS A 70 %' 255 65 sz 45 M8x16 * 11 16 6 12 58 33 G-M6
MSA 25 LA 100.6 78
Rail dimension Basic load rating Static moment rating Weight
Model No i i i i My My i i
- | Width Height| Pitch | E Dxhxd Dynamic C| Static C, KN-m KN-m M; |Carriage| Rail
w, H, P | std. kN kN : : — kN-m kg |kg/m
Single | Double | Single | Double
MSA 25 A 28.1 424 039 220 039 220 048 0.62
23 22 60 20 11x9x7 3.4
MSA 25 LA 34.4 56.6 067 352 067 352 0.63 0.82
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H¢ so tai dong: € = 28,1kN
Hé sé tai tinh: C, = 42,4kN

MSA 35 A
Unit: mm
External dimension Carriage dimension
Model No. |Hej i
ocelio Helghtjwethtenathl w, 1w, | B | C Sx{ L T T, | N |G| K d |GreaseNipple
111.2 81
48 100 33 9.5 82 62 M10x21 13 2 8 115 86 33 G-Me
136.6 106.4
Rail dimension Basic load rating Static moment rating Weight
Model No. | w; i ; i ; M, My - .
- | Width |Height| Pitch | E Dxhxd Dynamic C | Static C, KN-m KN-m M, |Carriage| Rail
W, H, P | std kN kN kN-m kg kg/m
Single | Double | Single | Double
520 755 093 547 0.93 547 1.25 1.61
34 29 80 20 14x12x9 6.6
63.6 100.6 1.60 867 1.60 8.67 1.67 21
H¢ so tai dong: C = 52 kN
H¢ so tai tinh: Co = 75,5 kN
Thong so Ban X BanY
Khdi luong phoi (kg) mz = 700 860
Khoi Iugng ban may (kg) m2 = 160 230
Van toc khi khéng gia cong (m/s) Vo = 0,35 Vo =0,35
Gia toc (m/s?) aa=a=>5 aa=a=>5

Cac giai doan khi cho ban X di chuyén trén hanh trinh:
Ta c6 gia téc a = 5m/s? va van téc gia cong gia cong v = 0.35m/s = can thoi gian 1ati = t; = v/a
= 0.35/5 = 0.07s Vi doan di chuyén X = 22 =235 = 0.01225m = 12,25 mm

20 2x5
Viy doan ting/giam toc 1a 12,25 mm = doan chuyén dong déu: Is -(12,25x2)
Wo(m's)

Velocity

ts)
Time

| ] Lz

C]

Velocity diagram
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Chuyén dong Ban X BanY
Is =550 mm Is =400 mm
Nhanh dan (mm) 12.25 12.25
Péu (mm) 525.5 375.5
Cham dan (mm) 12.25 12.25

Céc khoang cach dinh vi:
Véi ban Y: Cac khoang cach dinh vi:

- Néu ban X nam chinh giira ban Y thi s& khong c6 cac momen lat .Do vay, trong khi tinh
toan nén dé ban X & vi tri xa nhat so véi tam cia ban Y dé dugc truong hop hé thdng hoat dong

khac nghiét nhat.

- Khi tinh cho ban Y, coi ban X va phéi 1a mét khdi duy nhat cé khéi lugng bang tong hai

thanh phan ( mo+ mx) = 860Kkg.

- Coi tm ban X, Y, dao cit nam trén cing mot dudng thang.

Céc khoang cach dinh vi: Ban X BanY
(mm)

Khoang cach gitra hai con chay cung ray: I1 410 270
Khoang cach gitra hai con chay khac ray: I> 286 504
Theo phuong z thi tdm phoi trung tdm ban may: 13 0 0
Khoang cach ttr tdm phdi tai tdm ban may : 14 0 225
Do cao tur tAm truc vit-me téi mat ban may: Is 149 245.5
Do cao tir tdm tryc vit-me téi mat phoi: ls 400 631.5

So d6 hinh vé :
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Ban may X dang di chuyén ting toc sang phai hay giam téc sang tréi
Ban Y ting t¢ Vé phia trudc hodc giam tdc vé phia sau.
Céc luc tac dung trong qua trinh gia cng:

2.2 Tinh todn cdc luc riéng ré

. Chuyén ddng déu, lwe hwéng kinh Py
Chuyén dong déu, lyc husng kinh P, (N) Ban X BanY
myg mgls mygly, myg By 2126 5300
P = - + +
4 2l 21, 4 4
myg  mgls mugly, myg By 2126 5300
PZ = + +
4 2l 21, 4 4
. = myg mugls 3 mygl, my,g Fu, 2126 -1050
37T 4 21, 21, 4 4
p = mg mygls _ mygl, myg n Fmz 2126 -1050
T4 21, 21, 4 4
o Chuyén ddng ting téc sang trai, luc Pnla
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Chuyeén dong tang toc sang tréi, luc Pnlay Ban X Ban Y
Pila; = Py — mlzcllllZG - mzzcl‘iZS 201 1084
P,la, = P, + mlz‘llllle N mzzczlls 3960 9515
Psla; = P; + mlzcllll% mzz‘llllls 3960 3166
Pla, = P, — mlzzllﬁ _ mZZ‘ZZS 291 1083

Tai phu: Ptyla, = _mlzc:u 0 -2963
Pia, =T 0 2963
Ptsla, = mlz‘;lll“ 0 2963

Pt,la, = —mlzcl‘1114 0 -2963

Chuyén dong giam téc sang trai P,las

Chuyén dong giam toc sang trai P, las Ban X Ban Y
P = 7, + e, Tl 3960 Sk
Pylaz = P, - m126111316 - mzzcl‘fZS 291 1084
Pslaz = P; — mlzcllflﬁ - m"’zcl‘fIS 201 -5265
P,las = P, + m126;1316 + mzzcl‘fl5 3960 3166

Phutdi Pt;la; = m;‘:“ 0 2963

Pt,la, = _mlzcl‘fl“ 0 22963
Ptla; = _m;‘;fl‘* 0 2963
Pt,las = mlzcl‘fl“ 0 2963

Chuyén déng ting toc sang phai P,ra,:

NGUYEN VAN THUAN - LOP KT CO PIEN TU 2 K56

49



PO AN THIET KE HE THONG CO’ PIEN TU

GVHD : LE GIANG NAM

Chuyén dong tang téc sang phai P,ra, Ban X BanY
mialy myaql 3960 9515
P1Ta1=P1+ 2116 22115
1 1
m1a116 m2a1ls 291 1084
Bra =b == 21,
m1a116 m2a115 291 -5265
Psran =Py ===~ 71,
myaly moyaql 3960 3166
P4Ta1=P4+ ;li6+ 221;[5
Taiphw:  Ptyray = T 0 2963
1
myaql 0 -2963
Ptyra, = — 1211 4
1
mqaql 0 -2963
Pt37‘a4 = - 12l1 4
1
mqaql 0 2963
Pt,ra, = 1211 4
1
. Chuyén ddng giam toc sang phai: P, ras
Chuyén déng giam téc sang phai: P,ras Ban X Ban Y
myaszly myasls 291 1084
Prras =h——r— 31
mlagle mzagls 3960 9515
P2Ta3:P2+ le 211
myazly  myaszls 3960 3166
P3Ta3=P3+ 211 2l1
mlagle mzagls 291 -5265
Paras =P ——1— =1,
Tii phy:  Ptyra; = — L2 0 -2963
1
myasl 0 2963
Ptyras = 1213 4
1
mqasl 0 2963
Pt37”a3 == 1213 4
1
myasl 0 -2963
Pt,ra; = — 1213 4
1

2.3 Tinh todn tdi trong tuong duong
. Khi chuyén dong déu:
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Khi chuyén dong deéu: Ban X BanY
PEl = Pl 2126 5300
PE2 == PZ 2126 5300
PE3 = P3 2126 '1050
PE4 == P4_ 2126 '1050

Tang toc sang trai:

Tang toc sang trai Ban X BanY
PEllal = |P1la1| + |Ptlla1| 291 4047
PEzlal = |P2la1| + |Ptzla1| 3960 12478
PE3la1 = |P3la1| + |Pt3la1| 3960 6129
PE4la1 = |P4la1| + IPt4la1| 291 4047

Giam tdc sang tréi

Giam toc sang trai Ban X BanY
PElla3 = |P1la3| + |Pt1la3| 3960 12478
PEzla3 = |lea3| + IPtzlagl 291 4047
PE3la3 = |P3la3| + |Pt3la3| 291 8228
PE4la3 = |P4la3| + IPt4la3| 3960 6129

Tang toc sang phai

Tang toc sang phai Ban X BanY
PElT'al = |P1Ta1| + |Pt17‘a1| 3960 12478
PEzral = |P2ra1| + |Pt27”a1| 291 4047
Pgsray = |Psraq| + |Ptsra,| 291 8228
PE4la3 = |P4la3| + |Pt4la3| 3960 6129

Giam téc sang phai
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Giam toc sang phai Ban X BanY
PE1Ta3 = |P1Ta3| + |Pt17'a3| 291 4047
Pgoras = |Pyras| + |Ptyras| 3960 12478
PE37‘a3 = |P3Ta3| + |Pt3T'a3| 3960 6129
Pguras = |Pyras| + |Ptyras| 291 8228
2.4 Kiém tra hé so tdi tinh:
- Ban X:
G 424X 103 — 605
Jox = Pgyla;, 12478 7
- Bany
Gy 75500 6.05
Jox = Pgyla;, 12478
Ray dan chiu duoc tai trong rung va va dap.
2.5 Tinh todn tdi trong trung binh:
Tinh toan tai trong trung binh BanX |BanY
1
bt Pgila3X, + P23 X, + Pgila3Xs + PpiradX, + P3 X, + PgiraiXs 2241 13910
mil zls
214 5490
b Pglad X, + P, X, + Ppola3Xs + Pgorai Xy + Po, X, + Pgara3Xs °
m2 le
214 2698
b e Pgslad Xy + P X, + Pgsla3Xs + Pgsrai Xy + P X, + Pgsra3Xs °
m3 le
1927
bt Pgalad Xy + P2, X, + Pgula3Xs + PgaraiXy + P3, X, + Pgara3Xs 2241 o
m4 zls
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2.6 Tinh todn tuéi tho danh nghla: L,

Chon fw=1,2:
Tinh toan tum(tiz% )danh nghia: L Ban X BanyY
C 3
L= (fw _Pml) 57046 19713
c \° 24592
L =50 x (_) 65037
2 fw X PmZ
c \° 207159
L. =50 x (_) 65037
3 fw X Pm3
3
L —50x (_) 57046 568687
* fw X Pm4
Yéu cau 14868 14868

Lyeu cau = (2100 * 60 * 11800) /(1000 * 1000)

=> Vdy 2 thanh ddn hwéng dat yéu cau
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CHUONG III: TINH CHON PONG CO

Théng s6 dau vao

L

Mé men quan tinh khoi

Md& men phat dong

| |

M6b men ma sat quy dai Mé& men trong lec quy doi M& men cat quy doi

Mé& men may va toc do quay cia dong co

Lwra chon so bd ddng cor

Khang thoa man

thiét dat tdc d6 cuc dai

Kiém tra th&i gian cén

Chon vat ligu lam truc ddng co, truc vit

i
Xong chon dbng cor

Quy trinh tinh chon dong co

I. TINH CHON PONG CO BAN X
Tbc d6 vong I6n nhat : 2000 vong/pht
Thai gian can thiét dé dat te do 16n nhat 0,9s (tw chon dwa trén db thi dich

chuyén — hinh vg)
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V' (m/min)
x=1000mm
20
t4 =0,9s
t5
D @\ | w-om
0 t (sec)
t1 =0,9s
2 ®» ©
t3 =0,9s

Fig.10.4 Porterage apparatus v-t diagram

1. Momen quan tinh khoi
v" Trén truc vit-me:

, TP A TXx78x%x1073 . 5
GDF =X D*x L= - x 4,5% x 110 = 138,2(kgf.cm?)

v Trén phan dich chuyén
2 2

z 1
GDZ =W (§> — 860 X (Z) — 21,8 (kgf.cm?)

v' Trén phan ghép ndi
cp2 = P XX I'xD" 7,8x107°xmx(3D)x (1,7D)*
7= 32 B 32
7,8 1073 x  x (3.4,5) x (1,7.4,5)*
- 32 ,
D la duong Kinh truc vit, I’ Ia chiéu dai noi truc
v/ Téng md men quéan tinh
GDf = GDé + GDj, + GDf = 138,2 + 21,8 + 35,4 = 195,4(kgf.cm?)

= 35,4 (kgf.cm?)

2. M6 men phat dong
Thoi gian danh cho qué trinh c6 gia tc 1a rat ngan, do d6 & day ta chi tinh toan cho
giai doan chay déu ( chiém phan 16n thoi gian gia cong )
v" M6 men dat trudc :

Foox 1 149 x 1

Tp =k X o = 0,3 X = 7,1(kgf.cm)

Trong dé : k = 0,3; Fy9 = Epax/3 = 447,2/3 = 149kgf
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v" M6 men do lyc ma sat
Fomax X1 447,2x1,1
 2mxn 2w x09
v' Do d6, momen phat dong can thiét bang tong momen dit trudc va momen
can thiét khi gia cong:
T, =Tp+T. =71+ 87 =94,1(kgf.cm)

= 87(kgf.cm)

3. Chon dgng co
Chon dong co servo dé didu khién quy dao chuyén dong theo truc Ox

Céc dir liéu cho tinh chon dong co :

. Chon vit-me c¢6 budgc h = 10mm

. Hé s ma sat lan giita thép va gang ta chon p =0,1

. Gia téc trong trudng g = 10 m/s?

. Khéi lwgng cua phan dau dich chuyén 1a m = 860 kg

. Géc nghiéng cua truc a=0".

. Ti s6 truyén giam téc i = 1. (Do chon phuong 4n dong co ndi tryc tiép Voi
vit-me khdng qua bo truyén giam toc)

. Hiéu suat cia may chon i = 0,9.

. Luc cit 16n nhat F,, = 2075N = 207,5 kgf
o Luc cit theo phuong z ( phuong thang dung ) : F,, = 0,5F,, = 1037.5N
. Téc d6 quay 16n nhét ciia dong co 2000 veg/ph(Néu trong trudng hop yéu
cau md may Véi tée do quay nho hon tée d6 quay Nmax thi ta co thé thém bo truyén
giam tdc vao dé nang cao md men)
> Mo men ma sat quy doi (Trric):

M6 men ma sét quy doi gy ra bai truc dai ¢ bi va 6 bi 12 khdng dang ké nén co thé
bo qua, do vay & didy mb men ma sat quy doi gy ra bai ray dan huéng duoc sir dung dé
tinh toan .

Cuthé: Ty = pty(Fn, + P)5; O day 1y = 0,005, rat bé 50 véi 1 =0,1(¢ trén).

Do v y Ty, s& khong thay d6i dang ké khi ké thém mo men quy doi gay ra béi truc
dai 6¢ bi va 6 bi

Fums 13 Ic ma sat gilta con chay (gén vao mat dudi
3 clia ban may) va ray dan huéng
Ray dan hwéng f .

Bong co . Khép néi
Ban may
k‘ Vit me
Mdc
FmS
[ =] ]
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v Tinh m6 men ma st :
m.g+F,,).u.h.cosa _ 860.10.0,12.0,01.cos(0) _
Tppie = gt ne) = © - 1 82N.m
2.m.i.n 2.1.1.09

> Momen trong luc quy doi (T,,,) :

Ray dan hudng Ban may

Con chay I | I | Con chay |

bong co P

Khop néi Truc vitme

' Trong luc

v Tinh tinh méd men chdng trong luc caa két cau
(MXg+F,,,) XuxXhxsina _
Twz = - =0
2XTTXIXN
Vi co cau nam ngang nén a = 0 hay M,,,= 0
v Tinh van tc dai
Véi duong kinh truc vit dugc chon la 45mm,ta c6 :

TXDXn wXx45x2000

Vmax = 6031000 60 x 1100 wé8m/s

> M6 men cit quy ddi (Trgen):
Ray dan huéng

BONg o hép néi Phoi Ban may

Huéng chuyén ddng cla ban may :I

Vit me
Mdc
Dao
[ ]
v Tinh m6 men may

h X E, 0,01 x 2075

T = = =0,86 N.
MAR T O X i X Vg 2 X 1 % 0,9 X 4,28 m

4 Tinh m6 men tinh
Tytat = Tiric + Twz + Trmaen = 1,82 + 0+ 0.86 = 2,68 N.m

v Tinh toc do quay caa motor :
 Upax X 4281
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= Duya vao mo6 men tinh ctia dong co va toc do cua motor, t chon loai dong
co AM 1400C cua hang ANILAM — www.anilam.com ¢6 momen khaoi dong la

13 N.m va téc d6 quay Ion nhét 1a 2000rpm nhu hinh dudi :

Dléu klén : Nmotor = Nnoml

Tmotor = Tstat

Model Number Stall Torque Rated Speed P/N
(100 K)
AM 1400C 13.0 Nm 2000 rpm 34100420
Table 7-30, AM 1400C Series - Specifications (ny=2000 rpm)
AM 1400C AM 1400CB
(Without Brake) (With Brake)
P/N 34100420 34100421
Rated Voltage Uy 305V
Rated Power Output Py 2.3 kw
Rated Speed ny 2000 rpm
Rated Torque (100 K) ™" My 11.0 Nm
Rated Current (100 K) ™ Iy 6.0 A
Stall Torque (100 K) ™ Mg 13.0 Nm
Stall Current (100K) ™ 1o 7.2 A
Maximum Current (for < 200 ms) lpax 30.0 A
Maximum Torque (for < 200 ms) Mpax 43.5 Nm
Pole Pairs PZ 4
Weight m 30.86 Ib 32.191b
14.00 kg 14.60 kg
Rotor Inertia J 43.00 kgem® 43.60 kgem®
Rated Voltage for Brake Ug, 24 WVDC
Rated Current for Brake lg, 0.7 A
Holding Torque for Brake Mg, 11.0 Nm

(100K)™ 100 K is the temperature difference in Kelvin's between the ambient

temperature and the motor temperature.

4. Kiém tra thoi gian can thiét dé dat dwoc van toc cuc dai
Thoi gian can thiét dé dat duoc van téc cuc dai la :
] 21N
= X
Ty —T. 60
Trong d6 : J 1a tong md men quan tinh. (Momen tinh toan + momen cho boi dong co —
Rotor Inertia J )
Tu=2.Ty ,(Ty>T)
Ty, 1a m6 men quay
f 12 hé sb an toan ( chon theo kiéu 6 lp )
Thay s6 vao ta duoc :
_ (195,4+43).107* 21.2000
a " 211-94,1.10.10"2 60

ta x f

X 1,2 =0,47< 0,95 => thod méan
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5. Tinh toan wng suat tac dung Ién truc vit

F o En.  4472x4 N N
- = = =3,5<—>=3,5X106—
A ndr2/4 T X 40,052 mm? (mz)

Tmax =T, = 94,1kgf.cm = 9410N.mm
ndr* _mX 40,05

_ _ 4
] = 3 3 252586mm
Toax X1 9410 x 22,5 ( N ) N
_ _ — 0,84 — 0,84 X 105 (—
’ ] 252586 84\ Gmz) = 084X 10°C5)

N
Omax = Vo2 + 12 = 3,6 X 10°(—)
m
- Vit liéu 1am truc c6 thanh phan 1a 50CrMo4 QT c¢6

o Do bén kéo la: 800%10° N/m? > Oy

o D0 bén dan hoi la: 550%10° N/m? > O3y

Sé liéu vé dp bén kéo, dp bén dan hoi ldy theo cuén'"Handbook of Comparative World

Steel Standards'* nhw hinh dwoi:

Standard ?;:BIIS?n:::‘l siesl | UNS Fzm; Thickness Ylah: Strength, min Tunsnl: Strength, min Elongation, oter
i i ! : Nimm* o : Nimm* or : i
Designation or Name Number | Numbar Traatment £ mm 1in. by r kel P kei in, %
<70 - 550 - 800 - 1] 45 ) atRT
, L:4DJal AT
UCMos 17220 - QT | T0sISTE0 - & - | W = | BLOT o jatr
. L:33JalAT
160<1< 320 40 - 630 = | BL1T Ty jaRT
EN 10250:3:1999 , L:25Jal AT
< 160 - 550 - 800 - | LT | S R
, L20JalRT
B0GMod 17228 ar 180<12330 - 540 - 750 = | WLIT | S e
, L15Jal AT
330< 12500 - 490 - 700 - | BLUT | fooaRT
I. TINH CHON DQNG COBANY
- Tdc d6 vong 16n nhét : 2000 vong/phut
- Thoi gian can thiét dé dat toc do lon nhat 0,9s (tu chon dya trén do thi dich
chuyén — hinh ve&)
NGUYEN VAN THUAN - LOP KT CO PIEN TU 2 K56 59




PO AN THIET KE HE THONG CO’ PIEN TU GVHD : LE GIANG NAM
V' (m/min)
*=1000m e
20
t4 = 0,9s
t5
@ @ t6 — 0,9s
0 t (sec)
t1 =0,9s
2 @ &
t3 = 0,9s
()

Fig.10.4 Porterage apparatus v-t diagram

1. Momen quan tinh khoi
v Trén tryc vit-me:

i TX78x1073
GDSZ=§><D4><L=

X 4,5*% x 100 = 125,6(kgf.cm?)
v" Trén phan dich chuyén
[y 112
2 _ | = ) = 2
GD2 =W (2n) 930 x <2n) 23,6 (kgf.cm?)
v Trén phan ghép ndi

cp2 =P xmxl'xD"* 78x107%xmx(3D) x (1,7D)*
7 32 B 32

7,8 1073 x  x (3.4,5) x (1,7.4,5)*

5 = 35,4 (kgf.cm?)
D 1a duong kinh truc vit, I’ 1a chiéu dai ndi truc

v' Téng md men quéan tinh
GD? =

GDé + GD§, + GD} = 125,6 4+ 23,6 + 35,4 = 184,6(kgf.cm?)
2. M6 men phat dong

Thoi gian danh cho qué trinh c6 gia téc 1a rat ngan, do d6 ¢ day ta chi tinh toan cho
giai doan chay déu ( chiém phan 16n thoi gian gia cong )
v" M6 men dat trudc :

Fao X1 189,1 x 1

o , XT=9(kgf.cm)

Trong d6 : k =0,3; Fyg = Fpax/3 =567,3/3 = 189,1kgf
v" MO0 men do lyc ma sat
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Fomax X1 567,3x1
2r xn 2w X 0,9
v' Do d6, momen phat dong can thiét bang tong momen dt trudc va momen
can thiét khi gia cong:
T, =Tp + To = 100 + 9 = 109(kgf.cm)

c =

= 100(kgf.cm)

3. Chon dgng co
Chon dong co servo dé didu khién quy dao chuyén dong theo truc Oy

Céc dir liéu cho tinh chon dong co :

. Chon vit-me c¢6 budc h = 10mm

. Hé s ma sat truot giira thép va gang ta chon u =0,12

. Gia téc trong trudng g = 10 m/s?

. Khéi lwgng caa phan dau dich chuyén 1a m =1120 kg

. Géc nghiéng cua truca =0 °.

. Ti s6 truyén giam téc i = 1. (Do chon phuong 4n dong co ndi tryuc tiép Vai
vit-me khdng qua hop giam téc)

. Hiéu suat cia may chon i = 0,9.

. Luc cit 16n nhat F,,, = 2075N = 177,5 kgf
o Luc cit theo phuong z ( phuong thang dung ) : F,, = 0,5F,, = 1037.5N
. Téc d6 quay 16n nhét ciia dong co 2000 veg/ph(Néu trong trudng hop yéu
cau m& may véi tée do quay nho hon tbe do quay Nmax thi ta ¢d thé thém bo truyén
giam tdc vao dé nang cao md men)
» Mo men ma sat quy doi (Tpric):

Fums |2 It'c ma sat giita con chay (gan vao mat dudi

_ clia ban may) va ray dan huéng
Ray dan huong f .

D{)ngccfr Khép néi
Ban may
k‘ Vit me
Mdc
F"'IS
[+ ]

v Tinh m6 men ma st :
M.g+Fp,)-u.h.cosa _ 1120.10.0,12.0,01.cos(0) _

Teric = ( o = © -1 97N.m

2.m.i.n 2.11.1.0,9

> M0 men trong luc quy d6i (T,,)
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Ray dan huéng Ban may
Con chay I | I [ con chay
bong co P
Khdp ndi Truyc vitme
' Trong luc
v Tinh tinh mé men chdng trong luc caa két ciu
T = (MXg+F,,)Xuxhxsina _ 0
wz — 2% . -
TXIXN

Vi co ciu nam ngang nén « = 0 hay T,,,= 0
v Tinh van téc dai
Véi duong kinh truc vit dugc chon la 45mm,ta c6 :

TXDXn wwXx45x2000

Umax = e0% 1000 ~ 60 x 1000 B ™S

> MO0 men cit quy d6i (Tgcn):
Ray dan huéng

Bongco  knhop néi Phoi Ban méy

Hudng chuyén dong cla ban may :l
1]

Vit me
Mdc
Dao
[ ]
v Tinh mé men may

h X Fy, 0,01 x 2075

T = = = 0,78 N.
MAR T O X i X NV 2T X 1% 0,9 X 4,7 m

v Tinh md men tinh
T = Tyyic + Tz + Tonaen = 1,97 + 0+ 0.78 = 2,75 N.m
v Tinh téc d6 quay ctia motor :
X i .
Nnomi = vma;cl l = A:),'Z)ll =470 (vg/ph)
= Duya vao mo men tinh cta dong co va tdc do cua motor, t chon loai dong
co AM 1400C cua hdng ANILAM — www.anilam.com c6 momen khoi dong la
13 N.m va téc d6 quay Ion nhét 1a 2000rpm nhu hinh dudi :
biéu Kién : Nmotor = Nnoml
Tmotor = Tstat
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Model Number Stall Torque Rated Speed P/N
(100 K)
AM 1400C 13.0 Nm 2000 rpm 34100420
Table 7-30, AM 1400C Series - Specifications (ny=2000 rpm)
AM 1400C AM 1400CB
(Without Brake) {With Brake)
P/N 34100420 34100421
Rated Voltage Uy 305V
Rated Power Output Py 2.3 kW
Rated Speed ny 2000 rpm
Rated Torque (100 K) ™' My 11.0 Nm
Rated Current (100 K) ™" Iy B.0 A
Stall Torque (100 K) ™! Mg 13.0 Nm
Stall Current (100 K) ™ I 7.2A
Maximum Current (for < 200 ms) lyax 30.0 A
Maximum Torque (for < 200 ms) Mpax 43.5 Nm
Pole Pairs PZ 4
Weight m 30.86 Ib 32.191b
14.00 kg 14.60 kg
Rotor Inertia J 43.00 kgem?® 43.60 kgem?®
Rated Voltage for Brake Ug, 24 VDC
Rated Current for Brake lg, 0.7 A
Holding Torque for Brake Mg, 11.0 Nm
(100K)™ 100 K is the temperature difference in Kelvin's between the ambient

temperature and the motor temperature.

4. Kiém tra thoi gian can thiét dé dat dwoc van toc cuc dai
Thoi gian can thiét dé dat duoc van téc cuc dai la :
] 21N
= X
Ty —T. 60
Trong d6 : J 1a tong md men quan tinh. (Momen tinh toan + momen cho boi dong co —
Rotor Inertia J)
Tu=2Ty ,(Ty>T)
Ty, 1a m6 men quay
f 12 hé sb an toan ( chon theo kiéu 6 lip )
Thay s6 vao ta duoc :
_ (184,6+43).10"* _ 2m.2000
a7 211-109.10.10~2 60

ta x f

X 1,2=0,5<0,95s =>thoa man

5. Tinh toan wng suit tac dung lén truc vit
F E 5673 X 4 N N
max 5(—) = 45x 10°()
mm m

= = = =4
A ndr2/4 T X 40,052
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Tmax =T, = 109kgf.cm = 10900N. mm
ndr* _mX 40,05

— — — 4
] = 3 3 252586mm
Tmax Xr 10900 X 22,5 ( N ) N
- = = 0,97 =0,97 x 10°(—
' 7 252586 ’ mz) =% G2

N
Omax = 02 + 12 = 4,6 X 106(W)
- Vit liéu 1am truc c6 thanh phan 1a 50CrMo4 QT c¢6

o Do bén kéo la: 800%10° N/m? > Oy

o Do bén dan hoi 1a: 550%10° N/m? > Oy

Sé liéu vé dp bén kéo, dp bén dan hoi ldy theo cuén'"Handbook of Comparative World

Steel Standards'* nhw hinh dwoi:

Standard Tﬁxe.s:.‘ln:::.l sl | UNS Fzm; Thicknass mh: Strangth, min TunsuLa Strength, min Elongation, ot
i ! L Nimm* o ' Nimm* or + i
Deslgnatlon of Name Number | Number Treatment 1, mm 1, in. r kei ksi min, %
WPa MPa
<70 - 550 - 800 - 14 45 JalRT
, L40JatRT
UCMod | 1720 - | qr | [0ets1®d - 40 - w = BLIOT o AT
, L33 JatRT
180<1330 - 40 - 650 = | BLRT iy aT
EN 1025021999 , L25JatRT
<160 - 550 - 800 - BLOT | £ ar
, L20JatRT
SGMod | 1728 = ar 160212330 - 540 - 750 = MLNT | D e
, 15 atRT
330 < 12500 - 430 = 700 = | 5LNT | £ aRT
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CHUONG IV: MO HINH HOA HE DAN PONG CHO MAY
PHAY CNC

Xac dinh cac d6i dau vao, ra cla
tirng phan tl&r hé théng

-

Viét phuong trinh vi phdn mo ta
> tirng phan tlr hé théng

-

Lay bién d6i Laplace cla tirng phuong trinh vi phan tirng
phan tlr va xac dinh ham truyén dat tirng phan to

(gia thiét diéu kién ban dau bang khong)

-

>,

Xay dwng so d6 khéi mé ta hé théng

[}

(—

Khéng 6n dinh Xac dinh ham truyén hé théng

@ 6n dinh

Chon bd diéu khién

Quy trinh mé hinh hoa va chon bé diéu khién hé dan déng ban may phay CNC
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g

(h

Sor @6 mo hinh hé ban may X,Y cia may phay CNC 3 tryuc

Hé thdng diéu khién truyén dong ban may cho may CNC 1a mot hé thdng diéu khién tu dong
dién hinh, trudc tién di vao qua trinh tinh tinh toan thiét ké, ta can biét mot hé thong diéu khién
tu d6ng gém cac thanh phan nao, nd bao gom 3 thanh phan co ban sau:

- P6i twong diéu khién (Object)
- Bo diéu khién (Controller)

- Thiét bi cam bién do luong (Measuring Device)

X + e u y

C O

M

So d6 hé thong diéu khién ti dong néi chung

NGUYEN VAN THUAN - LOP KT CO PIEN TU 2 K56 66



PO AN THIET KE HE THONG CO’ PIEN TU GVHD : LE GIANG NAM

Vay cong viéc can 1am dé thiét ké mot hé théng diéu khién tu dong 1a phai xac dinh duoc
dbi twong diéu khién, sau d6 tim ra bo diéu khién thich hop dé diéu khién di tuong ddy. Cu thé
trong phan xac dinh déi teong diéu khién nay ta phai xay dung duoc so d6 khdi mé ta hoat dong
cua ca hé thdng may CNC thdng qua cac phan tir dién hinh. Va tir viéc xac dinh cac phan tir dién
hinh d6 ta c6 duoc ham truyén caa hé thdng tir cac phép bién doi toan hoc thdng thudng.

Dé ta nhin rd hon trong van dé nay, ching ta hay nhin vao hinh dudi diy mé ta vé so d6 ban
may.

coupling > u(0,t) — uc(t)

motor

bearing [ g, — nut J
L =]

Sor d6 ban may X,Y

Tir so do trén ta cd thé xac dinh duoc hai phan tir chinh c6 tac dong toi dbi twong diéu khién
cua hé thong d6 1a : dong co dién mot chiéu kich tir doc 14p, cum truc vit me bi-dai ¢ bi. Vi ¢
day ta sir dung khap ndi n6i tryc tiép truc dong co véi truc vitme khdng qua bo giam téc nén sé
khdng c6 phan tir hop giam toc ké trén.

Bay gio ta di xét ting phan tir :

l. Dong co dién mot chiéu
Pong co dién mot chiéu kich tir doc lap, duoc diéu khién bang dién &p phan ang. So d6 nguyén ly
cua loai dong co nay duoc thé hién trén hinh, trong o dong kich tir i, dwoc giit khdng doi.

I, = const

Sor do nguyén Iy déng co dién DC

- Tin hiéu vao la dién p u dit vao phan tng, [Volt;V]
- Tin hiéu ra la van téc géc w ctia dong co, [rad/s]
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Str dung ba phuong trinh co ban :
1) Phuong trinh mach dién phan tng :

U=LZ +Ri + Kw (1.1)
Trong d6: R - dién tré phan tng [Q]
L - dién cam phan ang, [H],henry
i —dong dién phan ung [A]
K, - hing sb sic dién dong [V.s/rad]
K,w - stc dién dong ¢ phan tng [V]
Bién doi Laplace hai vé phuong trinh, ta dwoc : U(s) = Lsl(s) + RI(s) + K,w(s)
2 UES) - K,w(s) = (Ls + R)I(S)

So d6 khéi twong ung :

U(s) 1 I(s)
Ls+R
E(s) o(s)

2) Phuong trinh mé men dién tir caa déng co :

Vi dong kich tir i, khong ddi thi tir théng khe khi @ = ki, 12 khong ddi va md men

dién tir M ctia dong co ti 1é v6i dong dién phan tng :
M =K,,i (1.2)
Trong d6 K,, 1a hing sé md men cua dong co, [N.m/A]

K=k ® = kqk,iy, voi k412 hing sé phu thudc vao két cdu dong co, k, 1 hang

sb dac trung doan tuyén tinh cua tir thong thay dbi theo iy,.
Bién doi Laplace hai vé ta duoc : M(s) = K,,1(S)
So d6 khéi twong duong :

I(s) K M(s)

m

3) Phuong trinh can bang mé men trén truc dong co :
d
M = Jd—‘: +Bw + M, (1.3)

Trong d6 : J — momen quan tinh cia dong co va tai quy Vé truc dong co, [kg.m?]
B — hé sb ma sat nhét cua dong co va tai quy vé truc dong co, [kg.m?]

o M,- momen phu tai (nhiéu), [Nm]
Bién doi Laplace hai vé ta duoc :
M(s) = Jsw(s) + Bw(s) + M,(s)
M(s) - Mi(s) = (Js + B)w(s)
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Sd d6 khdi tudng Gng :

_NII(S)
M(s) 1 (s)
—_—p EE—

Js+B

K&t noi cic sd @6 khoi thanh phan & trén ta c6 sd d6 khdi cia dong co

M(s)
I(s) = M(s) %‘ 1 o(s)

Js+B

U(s)

K, |e

€

e Ham truyén ctia dong cd DC vé6i tin hiéu ra van toc :

K']Tl
G(s) = o(s)  (Ls+R)(Js+B) K,
U(s) 14 K.K. (Ls+R)(Js+B)+ K, K,
(Ls+R)(Js+ B)
K
Hay: G(s)= () =—7 =
U(s) LJs”+(LB+RJ)s+ (K, K, +RB)
bit T, :% : hiing s6 thoi gian dién tir.
I e
T, :§ : hdng s06 thoi gian co.
~ G(s)= (s) K., K, /RB

UGs) RB(ts+1)(ts+)+K_ K,

K, K
1:11:052 +(t, 1) +H I +—2—F
RB

Hay: G(s)= () =— Kia
U(s) Ts™+Tps+1
RB +1.)RB
trong d6: T, = _ TP ; T, :—(Tt %) ; K= _ Kn
K, K. +RB K K. +RB “ K, ,K.+RB
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I1. Bo truyén truc vitme — dai oc
Xét bd truyén vitme- dai 6¢ nhu hinh vé:

y(v)

Tin hiéu vao : vin téc gbc o(t) cla vitme [rad/s)
Tin hiéu ra: lugng di dong y(t) ctia ban mdy gin lién vdi dai 6¢, [m]
Goi P [m] la buéc ciia vitme, ta ¢6 phuong trinh quan hé:

Pt
t)=—. t)dt
y(t) 2n£m{)

Bié€n déi Laplace hai v€& véi diéu kién dau biing 0, ta dugc:

2t s
Lap ti s0 tin hiéu ra trén tin hiéu vao ta dugc him truyén tich phin:
Yo _ P _K
o(s) 2mns s
. P . a
vG1i K =-— : hé s0 tich phdn
2n

So dd twong dwong :

w(s) Y(s)

I1I. So d6 khdi mé ta hé théng :
Nhu vay , két ndi gitra cac so ¢ khdi cac phan tir ta dugc so d6 khbi mo ta hé thong nhu sau

Mi(s)
1 I(s) M(s) Y 1
Ucs) e » K, > W(SJ-“- K/s | YE),
Ls+R Js+B
m(s)
K. [
Hai khdi ghép ndi tiép nén dé dang tinh dwoc ham truyén cua hé :
Kig.K
G(S) — - td -
T15°+T,s%+s
RB RB
trongdé: T =— Lt . T, _ (5 +7)RB : - K
K,_K.+RB K, K. +RB ¥ K_K,+RB
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CHUONG V: THIET KE HE THONG PIEU KHIEN

Két lugn

Bai toan : Tinh toan thiét ké hé thong dan hudng dung cho may phay CNC 3 truc.
Dua vao bai toan ta tinh chon duoc cac chi tiét ,bo phan ding trong cac may CNC.

1. Vit me bi truc chinh X va Yvéi chiéu dai 1am viéc cho trudc ta xac dinh duoc dudng
kinh cho phép phu hop vai van toc yéu cau cia may va hé so tai trong dong dudi yéu cau cua tai
trong cho phép.

2. O d& x4c dinh duoc loai can thiét cho 2 truc vai hé s6 tai trong tinh toan duoc.

3. Pong co c6 cong suat va momen xoan momen khoi dong phil hop véi qua trinh ting toc,
giam toc va giai doan lam viéc cia may.

4. Chon duoc ray dan hwéng

Cac thdng sb tinh chon dugc :

STT Tén goi Théng s6 Ghi cha
1 Vit me bi truc X 45-10B3-FDWC Héng PMI
2 Vit me bi truc Y 45-10B3-FDWC Héng PMI
3 O d& bi 1 day truc X 7406B Hang SKF
4 O do bi 1 day truc Y 7407B Héang SKF
5 bong co truc X AM 1400C Héang Anilam
6 Dong co truc Y AM 1400C Hang Anilam
7 Ray dan tryc X MSA 25LA Hang PMI
8 Ray dan truc Y MSA 35LA Hang PMI
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Tai ligu tham khdo

1. PMI ballscrews catalog, Precision motion industries, INC

2. PMI linear guideway, Precision motion industries, INC

3. Ballscrews technical information, Hiwin motion control and system technology

4. Linear guideway technical information, Hiwin motion control and system technology
5. Machine tools for high performance machining, L.N.L6pez de Lacalle, A.Lamikiz

6. Website cua cac hang : www.pmi-amt.com, www.Hiwin.com, www.skf.com,

www.alibaba.com, www.anilam.com, ........

7. Tinh toan thiét ké hé dan dong co khi (tap 1, tap 2) - Trinh Chat — Lé Vin Uyén —
NXB Giao duc.

9. S6 tay Cong nghé ché tao may - tap 1,2,3 - GS N Nguyén Dic Loc - XB Khoa hoc va
K3 thuat.

10. Gi4o trinh dung sai lap ghép va k¥ thuat do luong - Pgs.Ts.Ninh Duc Tén
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