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TOM TAT

Bai bdo trinh bay nghién civu, tinh todn, thiét ké va toi wu héa hiéu sudt dong co servo img
dung trong bang chuyén. Trudc tién, tir yéu cau di chuyén ciia bang chuyén, cdc yéu cau ddc tinh
ciia déng co nghién ciu dige xdc dinh sau cdc bude tinh todn chi tiét. Sau do, nghién ciru sir
dung cdc thudt toan 16i wu dé tim gia tri dién ap va hé $6 triegt nham t6i wu héa hiéu sudt tai cac
diém lam viéc cua dong co. Bai bdao da xem xét va thiét ké ba dong co voi cau hinh va mdt do
dong dién khac nhau, qua do c6 thé danh gid, so sanh vé khoi lwong, hiéu sudt va dj tang nhiét.
Két qua thiét ké toi wu dong co servo co y nghia quan trong trong viéc lwa chon dong co phit hop
nhat vé chi phi, hiéu sudt va thoi gian ddp ieng cho mét vmg dung yéu cau cu thé.

Tir khoa: Dong co servo; Hiéu sudt; Thiét k& dong co; Thuat toan t6i uu; Ung dung bing chuyén.
1. MO PAU

Pdng co servo hoat dong trong mdt dai tdc do rong - momen X0dn cao, dong lyc hoc nhanh,
dinh vi v6i d6 chinh xdc cao, thoi gian tang tdc ngin, trong lugng thap va thiét ké nho gon. Vi
vay, viéc giam thiéu khdi lwong & budc thiét ké ' khong chi giup giam chi phi san Xuit, ma con
giip dat dugc moémen quan tinh nho, trong khi van dam bao yéu cau nhiét cling nhu cac dic tinh
yéu cau ky thuat khac cua dong co.

Thiét ké dong co néi chung ciing nhur dong co servo ndi riéng thuong dya vao mé hinh nguyén
méu a0 dé giam thoi gian va chi phi san xudt mau thir va thir nghiém, vi du nhimng nguyén mau
dugc tao ra dwa vao mo hinh hda bang phwong phap phan tur hiru han [1]. Tuy nhién, dé dat duoc
cac yéu cau k¥ thuat mong mudn, viéc giai bai toan thlet ké t6i wu vé hinh dang va kich thudc 1a
cong viée khé khin va phtec tap khi Iya chon théng sb t6i vu v6i cac ham rang budc [2, 3]. Téi uu
héa san pham g6p phan giam thiéu chi phi san xuét cho cac doanh nghiép [4].

Phuong phap thiét ké tbi uu hoa dong co dugce dé xuét trong [5, 6], thong qua phuong phap
ludn sur dung cac thuat toan t6i wu hoa. Khi tdi uu hoa dong co dién, co nhiéu lya chon vé muc
tiéu dé t6i wu hoa [7-10], vi du nhu mémen xoan hodc hiéu suét cao, khéi lugng hodc chi phi
thip, tuy nhién, nhitng muc tiéu nay lai mau thuin vé6i nhau.

Ngay nay, dong co servo co mdt trong nhiéu tng dung hé thong truyén dong nhu may cat kim
loai, bang chuyen robot, thlet bi m& ctra tu dong, xe dién,... [4, 11-13]. Khi lam viéc trén mot
pham vi tdc do mémen xoin rong, dé dam bao ning luong tiéu hao nho, viéc tinh toan va diéu
chinh cac théng sb kiém soat nang luong dé dat duge hiéu qua tdt nhat tai mdi thoi diém van
hanh 1a rat quan trong. Trong thuc té, dong co ¢ thé hoat dong vai tdn thét 16n trong trudng hop
thiét 1ap thong sb kiém soat ning lugng chua t6i wru.

Bai bao gdm 4 phan chinh dwoc phén chia cu thé nhu sau: Phian mé diu trinh bay goc nhin
téng quan vé vai trd, y nghia va tmg dung ctia dong co servo ciing nhu phuong phap thiét ké tdi
vu hoa dong co. Noi dung phan 2 ctia bai bao trinh bay chi tiét mo hinh thiét ké dong co servo
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ung dung trong bang chuyén Trong d6, dudng dac tinh cua dong co s€ dugc tinh toan cu thé
phti hop véi dic thu di chuyén theo chu ky (cycle) cua bang chuyén. Két qua sau khi thiét ké t6i
uu dong co dugc bao cao trong phan 3. Cac két luan ciing nhu nhan xét chi tiét dugc trinh bay
trong phan cudi ctia bai béo.

2. THIET KE PONG CO SERVO

2.1. Ung dung ddng co servo cho bing chuyén

Bang chuyen 1a mot trong nhiing bo phén quan trong trong cac day truyén céng nghé, duge s
dung pho bién trong cac nha may, xi nghiép san xudt gitip giam thiéu sirc lao dong, nhan cong,
thoi gian va nang cao nang suét, chat lugng san pham. Hé thong bang chuyén (hinh 1) doi hoi
phai thay doi tbc d9, momen lién tuc, chinh xdc theo chu trinh lam viéc va thoi gian dap ung
nhanh. Chinh vi vay, dong co phai duoc thiet ké sao cho rit ngan thoi gian dap tng cling nhu
tang kha nang chiu dung cua dong co.

Bing 1. Yéu cau ky thudt ciia mot bang chuyén.

Khéi luong cua tai Mioaa= 180 kg
Khdi lugng cua gia trugt Mrrolie,=100 kg
Van téc 16n nhat khi di chuyén v=5ms?
Gia tdc tang tc a=10ms?
Gia téc giam téc a=-10 ms?
Gia téc giam tdc trong trudng hop khan
) . cép a=-16.8 ms?

Hinh 1. f¢ thong bang chuyén. Puong kinh cta banh xe trugt D, =250 mm
Luec can t6i chuyén dong Fe =100 N/t
Hiéu suit n =09
Nhiét d6 xung quanh Atemp =30 °C
Yéu cau do chinh xéc vi tri 0.7 mm
Do chinh xéac co hoc 0.3 mm
Loai dong co Dong co servo
Loai b6 phén truyén dong banh ring BSF

Noi dung dit ra thiét ké dong co servo cho hé thong bang chuyen c6 cac thong s6 (bang 1) va
dic tinh k¥ thuat (hinh 2), sao cho dong co dat hiéu suat hoat dong tdi da & cac diém lam viéc.

v [ms-1]

NG Min t [s]

44 to y ta its! ts ity ts

Hinh 2. Do thi thay déi van téc ciia xe truot.
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Céc khoang thoi gian trong mot chu ky di chuyén cua xe trugt trong tng 1a: t; =t =ts = t; =

10s; t2:t5=3.0SVé.t4:t3:4.0S.
2.2. Cac bwéce tinh toan

Véi céc yéu cau ki thuat ciia bang chuyén va db thi thay dbi van tdc xe truot, cac bude tinh
toan [14] dé xay dung dac tinh dong co servo dugc tom tat dudi day:

Bude 1: Xac dinh hé s6 truyén dong

Gid tri trung binh toc d¢ tai thoi diém x: Ny + Ny, (1)
n, = >
Hé sb truyén dong: n, —10%.n, (2)
preliminary — —
nOmax
Trong do: N = Ve 3)
o =
"™ D
Budc 2: Lua chon bo truyén dong
Momen dong luc trong doan tl1: m.a.D (@)
M dynl = 2
T
Momen dong luc trong doan t3: m.(-a)z,.D (5)
dyn3 — 2
T
Mbmen tinh trong qué trinh ting toc: F-.D,.m (6)
statl — 2
&/
Mbmen tinh trong qué trinh giam tdc: D, @)
stat3 — I:F —-mag
2
Momen cuc dai trong qué trinh ting toc: omact = M + Mg (8)
Momen cuc dai trong qué trinh giam tdc: Mormaxs = Mgans + (M) ©)]
Budce 3: Tinh todn moémen va téc do dong co servo
Xac dinh gia tri trung binh téc d6 dau ra: nt +..+nt, (10)
Moy =—F
L+
Chuyén d6i momen tang toc khi hoat dong thanh M = Mo (11)
momen cyc dai cia dong co: in_max n
I gear
Momen dong co trong qua trinh ting toc: 270 proror NMinmax (12)
M motor — t—
0
Moémen cuc dai trong qué trinh ting toc: M. =My e + Mosor (13)
Momen ddng co trong qua trinh hoat dong lién tuc: 1 (14)
M star _ motor = M stat * -
I'Ugear
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Tbc d6 dong co: n=n,__ . (15)

omex -
St dung Matlab dé xay dung mé hinh tinh toan, két qua voi yéu ciu moémen cia dong co &
ché d6 lam viéc cuc dai va lién tuc, cu thé nhu sau:
- Moémen dong co ché d6 1am viéc cuc dai: M =43.2 N.m
- Moémen déng co ché do lam viéc lién tuc: M = 17.9 N.m
Su thay ddi tbe d6 va momen cua ddng co:

WOt f F | Pic tinh 1am viée cta dong co
= 45 T
% 0 % 40
s
30+
-5000 : : : ’é
0 4 6 8 10 12 14 186 18 L L
Thoi gian (s) Z
‘a’ 204 —&— Cuc dai
50[ o
- E 157 — Lién tuc
E < 10+
g o =
£ 1
= o+ B
50 13 3 r 3 r 13 L L 0 1000 2000 3000 4000 5000
0 2 4 6 8 10 12 14 16 18 A A
Théi gian (s) Toc dO (rpm)
Hinh 3. Su thay doi toc do va momen cua Hinh 4. Ddc tinh lam viéc cua dong co servo.
dong co.

Dé dap tmg yéu cau thay d6i mémen va tdc do cua bang chuyén nhu hinh 3, dong co servo
thiét ké c6 dac tinh lam viéc nhu hinh 4.
2.3. Thiét ké dong co servo

Vi két qua thiét ké cua bai toan bang chuyén ta tinh dugc cong suit co ctia dong co 1a 20.34
kW, dién ap pha 220 V, tan s0 150 Hz, n6i Y, vat liéu sir dung 1a thép M400 — 50 A. Trinh tu cac
budc xay dyng mo hinh tinh toan:

Budc 1. Tinh toan kich thudc chinh va tir thong.

Budc 2. Tinh toan va thiét ké Stator

Budc 3. Tinh toan va thiét ké Rotor 16ng soc

Budc 4. Ampe- vong va dong dién tir hda

Budc 5. Tinh toan dong ngin mach

Budc 6. Tinh todn ddc tinh, higu suat

Két qua thiét ké cua dong co v6i mat do dong dién 3.5 A/mm? dugc trinh bay & bang 2.

Bdng 2. Kich thudc cua dong co voi mat do dong dién 3.5 A/mm®.

bPon

STT Kich thudc vi Gia tri
1| Cong suat kW | 20.34
2| Puong kinh ngoai Stator mm 290
3| Puong kinh trong Stator mm 190
4| Khoang cach budc cuc mm | 149.23
5| S6 ranh cua Stator - 48
6] Khoang cach gitta cac ranh Stator mm 12.44

84 N. . Bic, ..., P. T. C. Trang, “Nghién civu thiét ké va téi wu héa ... vng dung trong bang chuyén.”



Nghién ctru khoa hoc cong nghé

7] Do rong cua ranh mm 10.6

8| Chiéu cao cua ranh mm 31.67

9| S ranh cta Rotor mm 60
10| Khoang cach gilra cac ranh Rotor mm 9.89
11| Chiéu dai sét toan phan mm | 1104
12) b6 day 161 mm 18.1
13| Chiéu dai khe ho khong khi mm 0.53
14] Buong kinh ngoai Rotor mm | 188.94
15 PBuong kinh trong Rotor mm 129.7
16| Tan sb nguodn cap Hz 150
17] D6 ting nhiét 46 lam viéc deg-C [ 19.31
18| bién ap V 220
19| Sé cuc - 4

3. TOI UU HOA HIEU SUAT PONG CO SERVO

Pdng co servo hoat dong & dai tdc do rong nén vi¢c tdi wu hoa hiéu sut tai cac diém lam viéc
rat quan trong. Bén canh viéc t6i wu hiéu sut thi dong co van phai dap img duoc mémen X0&n
va toe do yéu cau. Chinh vi vay, ddi voi mdi diém hoat dong cia dong co servo trén duong dac
tinh, can phai diéu chinh dién ap va hé s6 truot sao cho hiéu suit cia dong co cao déng thoi dong
co van dap ung duogc cac yéu cau ki thuat ma bai toan cong nghiép dit ra.

Viée toi wu hoa hay tim gié tri cuc dai (hodc cuc tiéu) cua mot muc ti€u dugc thay béng mo
hinh to4n hoc ciia yéu cau (muc tiéu) do giup giai quyét mot cach logic hon. N6 phai xac dinh
chinh x4c bang cac cong thirc:

FOO = (A00, LX), ., £,(X)) (16)
X —{x1, x5, ..., x,} ER" (17)
X € Di - {dil’ diZl ey diq}l i = 1, v, Ng (18)

Rang budc:

{ g <0, j=1,..,1

19
hk(X) = O, k= 1, v, m ( )

Céac ham muc tiéu (f,(X), f2(X),...) 1a mdt hodc nhiéu tiéu chi xac dinh muc tiéu, c6 thé 1a dé
giam thiéu chi phi (san xuat, tiéu hao dién néng,...), gidm thi€u tdc dong mdi truong (can kiét tai
nguyén thién nhién, khi thai, hiéu mg nha kinh,...) hoac dé t6i da héa hiéu suat, mémen, cong
suat,...

Céc bién hodc cac tham sd thiét ké (X = {X, Xa, ..., Xo}) 1a cac dai lugng dau vao c6 anh hudéng
dén hiéu suat, khoi luong, moémen cua dong co. Cac thong so nay s€ dugc thay doi trong qua
trinh 13p lai cda thiét ké toi uu.

Céc rang bugc (g;(X), hk(X)) lién quan dén da linh vuc nhu co, nhiét, dién tir, diéu khién, duoc
the hién trong cac thong so ky thudt ciia may.

Twong tu, trong qué trinh t6i wu hoa, ngudi thiét ké c6 thé thém nhiéu rang budc khong dugc
the hién trong cac thong so k¥ thuat nhung ngadm hi€u dé dam bao thiét ke t6i vu tinh toan kha thi
trong san xuat. Vi dy, mét rang budc nhu 1a hé s6 1ap day phai dugc thém vao dé dam bao rang
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day quén khong duoc vuot qua ranh stator, mat do dong dién 16n nhit dé dam bao vé nhiét cho
dong co. Nhiing rang budc dugc thém vao dam bao tinh phu hop cia mé hinh da chon.

Cac bude thiét ké tbi wu hoa higu suat:

Budc 1: Xay dung ham tinh toan mé hinh cta déng co dua trén cac bién cb dinh cia m6 hinh
thiet ke dong co. Céc bién dau vao bao gom dién ap va hé so trugt.

Eff =f(Vs, Q)
Trong do:
- Ham tinh toan md hinh: Eff 1a hiéu suét ctia dong co
- Cac bién thiét ké: Vs: Dién 4p day

g: Hé s6 truot

Budce 2: Xy dyng ham rang budc bao gom diéu kién dép mg momen ciia bai toan bing
chuyeén voi tirng diém hoat dong.

Céc ham rang budc:

- Momen dong co ché d6 1am viéc cuc dai: M = 43.2 N.m

- Moémen doéng co ché do lam viéc lién tuc: M = 17.9 N.m

- Hé sb 14p day ranh (san xuit) < 75%

- Dién ap day cuc dai <380V

Budce 3:7Ap dung thuat toan fmincon dé tim ra két qua dién ap va hé sb truot (tin s6) tdi uu
v6i tirng diém hoat dong.

Xét diém hoat dong 1200 vong/phit & duong ddc tinh lam viéc t6i da (momen yéu ciu 43.2
N.m) can 23 lan tinh todn m6 hinh dong co dé tim ra diém toi uu hoa hiu suat.

Hiéu sudt (%) Mémen (Nm) Dién ap (V)
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Hinh 5. T6i wu hiéu sudt diém hoat dong 1200 vong/phiit, ché do lam viéc cuc dai.

Tir @6 thi ¢6 thé thay, diém dau tién co hé so trugt thap nhung moémen dong co dat duoc la
118 N.m, cao hon rat nhiéu so v6i moémen yéu cau ciia dong co, ngoai ra tong ton hao con cao so
v6i diém cudi cung cua dod thi.

Xét diém hoat dong 1700 vong/phit ¢ dudng dic tinh 1am viée lién tuc (mdémen yéu cau 17.9
N.m) céan 28 lan tinh mé hinh dong co dé tim ra di€ém toi uu hoa hiéu suat.

86 N. P. Bic, ...,
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Hinh 6. T6i wu hiéu suat diém hoat dong 1700 vong/phiit, ché dg lam viéc lién tuc.
Déi voi diém hoat dong 1700 vong/phut, ta thiy, ¢ diém dau tién hiéu suat kha cao (85.2%)
gan bang v4i hiéu suat t6i wu. Tuy nhién, mémen & diém nay xap xi 110 N.m qua cao so v4i 17.9
N.m 1a mémen yéu cAu cta dic tinh 1am viéc lién tuc cua dong co.
Sau khi chay mé hinh t6i wu hoa ung voi truong hop mat dé dong dién 7.5 A/mmz, ta duoc
két qua dién ap, hé so truot, tan so va hiéu suat tuong uing cua dong co trong bang 3.

25 30

Bing 3. Két qud t6i wu dong co véi mét dg dong dién 7.5 A/mm®.

TT Théng sb Don vi Dic tinh t6i da Dic tinh lién tuc
1 |pién 4p pha \% 220 | 189.00 | 88.65 | 62.69 | 22.62 | 81.41 | 69.11 | 48.79 | 14.56
2 |Hé sb truot - |0.01906 | 0.02038 [0.04006/0.05725|0.19145(0.02851|0.03322|0.04695(0.19145
3 [Tén sé Hz | 129.81 | 102.08 | 41.67 | 28.29 | 8.25 | 62.45 | 51.72 | 34.98 | 8.25
4 Mbdmen yéu ciu N.m | 432 432 | 432 | 432 | 432 | 179 | 179 | 179 | 179
5 Mb6men thyc té N.m | 432 432 | 432 | 432 | 432 | 179 | 179 | 179 | 179
6 [Téc d6 dinh muc rpm | 3820 | 3000 | 1200 | 800 | 200 | 1820 | 1500 | 1000 | 200
7 |Cong suit du ra W |17281.27|13571.68|5428.67|3619.11| 904.78 |3411.56|2811.72|1874.48| 374.90
8 |Dong dién stator A | 37.78 | 37.32 | 37.42 | 37.49 | 37.55 | 24.02 | 24.05 | 24.11 | 24.17
9 Dong dién rotor A | 2850 | 26.14 | 23.41 | 23.06 | 22.79 | 15.56 | 15.29 | 14.95 | 14.67
10|Hiéu sut % | 90.30 | 89.30 | 81.44 | 75.41 | 44.65 | 85.92 | 84.05 | 78.94 | 44.65
11|Hé sb cong sudt - 0.77 072 | 067 | 068 | 0.80 | 0.68 | 0.67 | 0.67 | 0.80
12[Téc d6 ddng bd rpm | 3894.23 | 3062.41 |1250.08| 848.59 | 247.36 1873.40(1551.54/1049.26| 247.36
13|Céng sudt diu vao W |19136.95|15197.89|6665.87|4799.25(2026.28|3970.73|3345.48(2374.62| 839.59
14(Téng tén hao W | 1855.67 | 1626.21 |1237.20|1180.13|1121.50| 559.17 | 533.75 | 500.14 | 464.69
15|P6 tang nhiét do lam viéc | ° C | 31.67 | 28.42 | 2251 | 21.75 | 21.14 | 10.00 | 9.63 | 9.16 | 8.76
16|Mat do dong stator Almm?|  7.50 750 | 750 | 7.50 | 7.50 | 7.50 | 7.50 | 7.50 | 7.50

Két qua kich thudc 3 dong co voi mét do dong dién lan luot 1a 3.5 A/mm?, 7.5 A/mm? va 15
A/mm? duge mé ta trong bang 4.
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Bing 4. Poi sanh thong sé ky thudt ciia ba déng co nghién ciru.

STT Kich thuéc Ponvi [3.5A/mm°| 7.5A/mm" | 15A/mm
1 | Cong suat kW 20.34 20.34 20.34
2 | Puong kinh ngoai Stator mm 290 280 270
3 | BPuong kinh trong Stator mm 190 190 190
4 | Khoang cach budc cuc mm 149.23 149.23 149.23
5 | S6 ranh ctia Stator - 48 48 48
g | Khoang cich giia cdc ranh mm | 12.44 12.44 12.44

Stator
7 | B6 rong cla ranh mm 10.6 8.2 7.8
8 | Chiéu cao clia rinh mm 31.67 17.2 16
9 | Sé ranh ciia Rotor mm 60 60 60
10 Khoang cach gilta cac ranh mm 9.89 989 9.89
Rotor
11 | Chiéu dai sit toan phan mm 110.4 110.40 110.40
12 | B¢ day 161 mm 18.1 18.13 18.13
13 | Chiéu dai khe ho khong khi mm 0.53 0.53 0.53
14 | Buong kinh ngoai Rotor mm 188.94 188.94 188.94
15 | Buong kinh trong Rotor mm 50 50 50
16 | B0 tang nhiét do lam viéc ' C 19.31 32.63 58.35
17 | Dién ap Vv 220 220 220
18 | 86 cuc - 4 4 4
19 | Tu thong khe ho khong khi T 0.29 0.29 0.29

So sanh 3 dong co vdi ba mat do dong khac nhau vé hiéu sut, khéi luwong, do tang nhiét do lam

viéc tai nhimg diém hoat dong cu thé nham lua chon dong co phu hop véi bai toan bang chuyén.

So sanh khéi lwong 3 ddng co’

55.86

60.00

50.00

40.00
30.00

38.84

318t

20.00

Khai lwgng (kg)

10.00

0.00

Pongco 7.5 Bdng co 15 A/mm2

A/mm2

béngco 3.5
A/mm2

So sanh khéi lweng 3 déng co

Hinh 7. So sdanh khoi lwong 3 dong co nghién citu.

Két qua so sanh hié¢u suét va do tang nhiét cua 3 dong co vdi 3 mat dd dong lan luot 1a 3.5
A/mm? 7.5 A/mm? va 15 A/mm? tai 3 diém hoat dong khac nhau dugc mé ta trong hinh 8 va
hinh 9.

Dua trén két qua tinh toan trén, cac tac gia nhan théy, dong co c6 mat do dong 3.5 Almm? ¢6
uu diém ve mat hi¢u suat va do ting nhi€t do lam viéc cling nhu ton hao; Tuy nhién, ddng co nay
lai ¢o6 kich thudc l6n dan téi khoi lugng tang nén gia thanh cling tang theo. Pong co c6 mat do
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dong 15 A/mm? do mét dong dong 16n nén kich thudc cua dong co giam dan toi khdi lwong cua
dong co giam, tuy nhién, hiéu suat cua dong co thap, ton hao 16n, do ting nhiét dd lam viéc lon.
Do do, dong co c6 mat dd dong 7.5 A/mm? s& duogc lya chon dé thiét ké cho ing dung bang
chuyén.

1820rpm - 17,9N.m
60.00

100.00 1 70.00
95.00
—~ 60.00
90.00 4
o
w  50.00
o 800 &
€ E
< 8000 & 40.00
b~ 0 ——
§’ 75.00 =#=3820rpm - 43.2N.m - 3000 3820rpm - 43.2N.m
bt Q@ .
§ 7000 8= 1200rpm - 43.2N.m = =3~ 1200rpm - 43.2N.m
% 65.00 1820rpm - 17.9N.m W 20.00
iz 8

10.00

55.00
0.00

25.00 35.00 45.00 55.00 65.00
Khai lwong dong co (kg)

50.00+
25.00 35.00 45.00 55.00 65.00

Khéi lweng (kg)

Hinh 8. So sanh hi¢u sudt 3 dong co nghién Hinh 9. So sdnh do tang nhiét 3 dong co
cuu tai 3 diem hoat dong khdc nhau. nghién cuu tai 3 diem hoat dong khdc nhau.
4. KET LUAN

Bai bao da trinh bay mot nghién ciru, thiét ké va t6i wu hiéu suat dong co servo g dung
trong bang chuyén. Cac budc tinh toan dé xac dinh dic tinh ciia dong co nham dép ung yéu cau
di chuyén cua bing chuyén da dugc trinh bay chi tiét. Sau d6, cac tac gia sir dung thuat toan tdi
wu hoa hiéu suét cuc dai cia dong co tai tAt ca 1am viéc vai ba cdu hinh khac nhau cia dong co
dugc xem xét va tinh toan. Két qua tinh toan chi tiét img véi 3 dong co servo co mat do dong
dién lan luot 1 3.5 A/mm?, 7.5 A/mm?®va 15 A/mm? dugc trinh bay chi tiét trong phan 3 ciia bai
béo. Dua vao két qua tinh toan, nhom nghién ctru nhan théy, dong co servo mat do dong dién 3.5
A/mm? ¢6 wu diém vé hiéu suit va do ting nhiét d6 nhung nhugc diém vé khéi 16n, gia thanh
cao. Bong co servo mat do dong dién 15 A/mm? ¢6 wu diém vé kich thuége, chi phi ché tao, tuy
nhién, nhugc diém vé hiéu sut thap, ton hao va do tang nhiét 46 1on. Do d6, dong co servo mat
do dong dién 7.5 A/mm? 1a thiét ké t6i uu vé ky thuat va kinh té trong tng dung bang chuyén
nghién ciru.
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ABSTRACT
Design servomotor for conveyor system

This paper presents a research for calculation, design and performance optimization of
servo motor applied in conveyor belt. Firstly, base on the movement requirements of the
conveyor, the characteristic requirements of the research engine are determined after
detailed calculation steps. Then, the study uses optimization algorithms to find voltage and
slip coefficients to optimize the performance at the working points of the motor. This work
has reviewed and designed three motors with different configurations and current
densities, through which the mass, efficiency and temperature rise can be evaluated and
compared. The paper reviewed and designed three motors with different configurations
and current densities. The mass, efficiency and temperature rise of these configurations
can be evaluated and compared. The optimal design result of servo motor plays a role
important in selecting the most suitable motor in terms of cost, performance and response
time for a particular demanding application.

Keywords: Servo motor; Performance; Motor design; Optimization; Conveyor belt application.
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