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LOI NOI PAU

Ngay nay cung vdi su nghiép cong nghiép hod hién dai hod cua ddt nudc, cdc
nganh cong nghiép noi chung, nganh sdn xudt mdy dién noi riéng, khong ngiing
nghién citu ché'tao san phdm mdi, nham dap iing nhu cdu trong nuéc thay thé hang
nhdp ngoai. Mdy doi nguon 1pha thanh 3pha la mot trong nhiing san phdm mdi
duoc phdt trién truéc mat nhdm phuc vu cho nhu cdu trong nudc

Mdy doi nguon 1pha thanh 3pha la loai dong co dién khong dong bo 3 pha réto
long séc. Nhung duoc thiét ké'dé lam viéc & ché’do cam ting tix truong quay(cdm ving
ra pha thit 3 dua trén tir truong quay ciia bo ddy dong co 3pha, voi nguon vao mot
pha). Dai luong dién dp & dau ra phu thuéc vao dién dp nguon cdp, tdi ¢ dau ra va
quan trong hon la viéc phoi hop trd khdng cua bo doi ngudn. Pdc diém noi bdt ciia
mdy doi nguoén Ipha thanh 3pha la loai mdy dién duoc si dung ¢ nhitng noi cé nhu
cdu su dung nguon dién dp 3 pha trong cdc mdy gia cong cat got kim loai CNC, mdy
xay xdt trong néng nghiép, ché bién gé d cdc ving xa x6i héo lanh, v.v... ma khong
c6 san nguon dién 3pha

Vi ndang luc san cé, Cong ty VIHEM da chii dong khdo sdt, nghién ciiu thiét ké
mdy doi nguon Ipha thanh 3pha va da duoc Bo Cong Thuong giao cho thuc hién dé
tai cdp Bo: “Nghién ciiu, thiét ké'va ché'tao mdy doi nguon dién 1 pha thanh 3 pha
kiéu quay(Rotary phase converter) 1,0 HP sit dung trong noéng nghiép, nganh ché’
bién g6~ nham da dang hod chung loai san phdm, thay thé hang nhdp ngoai. Noi
dung dé tai gom cdc phan sau:

Phan1:  Tham khdo mdu sdn phdm va tinh todn thiét ké mdy doi nguon I1pha
thanh 3pha

Phdn II:  Quy trinh cong nghé ché tao mdy doéi nguon 1pha thanh 3pha

Phdn III: Khdo nghiém va danh gid két qud thit nghiém

Két ludn

Phu lucl: Tai liéu tham khdo

Phu luc2: Cdc bdn vé thiét ké mdy doi nguén 1pha thanh 3pha



PHAN I: THAM KHAO MAU SAN PHAM VA TiNH TOAN THIET KE
MAY POI NGUON 1PHA THANH 3PHA

. TONG QUAN VE MAY POI NGUON 1PHA THANH 3PHA

Hién nay, trén th€ gi6i may d6i nguon 1pha thanh 3pha dugc phan 1am 2loai chinh:
mdy d6i nguén 1pha thanh 3pha kiéu quay va may doi ngudn 3pha kiéu tinh.

Mady déi nguén 1pha thanh 3pha kiéu tinh dugc thi€t k& 1am viéc gin giong vdi bo
bién tan, n6 1am viéc theo nguyén 1y: chinh luu ngudn dién xoay chiéu 1pha thanh nguon
dién 1 chiéu réi dung bo nghich luu ban dan nghich luu tir nguén mot chiéu thanh nguén
xoay chiéu 3pha. Uu diém ctia bo doi nguén 1pha thanh 3pha ki€u tinh 1a n6 lam viéc duoc
v6i dai nguodn dién ap rong tir 180Vac dén 250Vac 1pha. Nhung nhuogc diém clia bo bién
ddéi kiéu tinh 1a dang dién 4p dau ra xung chit nhat(xung diéu ché PWM) dé gay qua dién
4p cuc bo trén tai, bo bién ddi tinh 1a thiét bi dién tlt nén gi4 thanh rat cao(gin bang gid bo

bién tan cung cong sudt)

M4y déi nguén 1pha thanh 3pha kiéu quay: theo nguyén 1y may dién: khi cé hé
thong dong dién 3 pha chay qua bo day dat léch nhau 120° trong khong gian thi tao thanh
tu truong quay(nguyén ly dong co dién 3 pha) va khi c6 tir truong quay c6 duong suc tu
quét ngang cac thanh dan ctia bo day bo tri léch nhau 120° trong khong gian thi tao thanh
hé thong dong dién 3 pha léch nhau 120° vé thoi gian(nguyén Iy cia may phét 3pha). V6i
mdy déi nguén 1pha thanh 3pha kiéu quay 1am nhiém vu “phdt ra 3pha tir nguén 1pha”,
mdy d6i nguén nay lam viéc & ché do: day quéan 2 pha néi véi ngudn 1pha 1am viéc nhu
day quan dong co va dong dién chay qua 2 day quan nay lam quay truc clia mdy déi
nguén(truc may déi nguon khong mang tai co khi nhu dong co) , day quin pha tha 3 1am
nhiém vu “phat ra pha thit 3” tao thanh 3pha dau ra cap dién cho tai 3pha: tai 3pha thong
thuong 1a dong co 3pha, ciing c6 thé 1a thiét bi dién khdc nhu mdy han,v.v,...

Cau tric chinh clia mdy d6i nguén 1pha thanh 3pha la dong co khong dong bo roto 16ng
s6c lam nhiém vu “phét ra 3pha” tam goi l1a “dong co phat” va hé¢ tu dién lam nhiém vu
kich cho “dong co phat” quay, tao ra su léch pha & ddu ra khi dong co phét quay va dé can
bing dién dp 3pha (xem hinh 1)

Sau day ta xét nguyén ly 1am viéc clia mdy doi nguén 1pha thanh 3pha nhu sau: Khi day
quéin cua pha A va B néi v6i nguon dién 1pha 220V thi c¢6 dong dién chay qua, nho cé tu

dién C,; va Cy; va C4 ma dong dién chay qua day quin pha A va day quén pha B c6 su



léch pha, két qua la tao ra tur truong quay & khe ho khong khi giita Stato va Roto lam quay
roto ctia dong co phat. T trudong quay nay sinh ra trong ba pha diay quan cua stato hé
thong dong dién cam (ing 3pha léch pha nhau véi diéu kién 1y tudng 1a 120°, nhung do ¢6
su phdi hop cac thanh phan tré khang gitta 3pha day quin nén sai léch dong dién va dién

ap gilta cac pha trén tai véi sai s6 10% la chap nhan dugc

Edu ra 3 pha

Exu v@o s
220

lpha ;
Ickd 1—
Céng s
khivi dong

CZJ

Hinhl- So dé ddu dady ciia may doi nguén 1pha thanh 3pha
I1. THAM KHAO MAU SAN PHAM CUA NUGC NGOAI

Trudc khi trién khai tinh toan thiét k& ché tao, ching t6i da tham khdo cac san pham
ctia nudc ngoai(cac hang TEMCoj; Boost Energy Systems; v.v,... ) va nghién cttu cac tai
liéu, c4c bai viét vé bo doi ngudn 1pha thanh 3pha clia cdc tac gia trén thé gidi nhu tdc gia:
Rick Christopherson; Jim Hanrahan va tinh toan , hiéu chinh thiét k€ dua trén dac
tinh san phdm dong co dién do VIHEM ché tao va nhing kinh nghiém quy bdu clia c4c
nha khoa hoc Qudéc t€ di chia sé trén Internet. Sau khi tham khdo mot vai kiéu ddng san
phdm ctia mot s6 hang. Chung t6i quyét dinh chon thiét k€ mdy déi ngudn 1pha thanh
3pha dua theo mau cia MTxxx ch€ tao vi két cdu don gian, cong nghé ché tao phu hop véi
day chuyén san suat hién c6 cua Cong ty
IIL. TINH TOAN THIET KE MAY POI NGUON 1PHA THANH 3PHA
A. TINH TOAN THIET KE PHAN PIEN TU CHO PONG CO PHAT

e YEU CAU CUA PHAN THIET KE DIEN TU:
Tinh toan thiét k€ may doi nguén 1pha thanh 3pha phai ddp ting duoc céc yéu cau k¥ thuat
duéi day:



Cong suat mdy d6i nguén dinh mic P : 0,75 (kW)
Tan s6 nguodn dién f: 50 (Hz).
Dién dp ngudn 1 pha U;: 220 (V).

bién 4p ra 3pha U,: 220+ 10%
Cap bao vé: P44
Cap cach dién: F

T céc yéu cdu trén, viéc tinh todn thiét k€ dién tir mdy doi nguodn 1pha thanh 3pha dugc
thuc hién theo cac budc nhu sau:
1- KICH THUGC CHU YEU
» Sodoi cuc: p=2
»  Puong kinh ngoadi stato D,:
Véi chiéu cao tam truc h= 90 mm theo bang 10.3 siach Thiét k€ may dién Tran Khanh
Ha (STKMD). So bd chon duong kinh ngoai D, = 132mm.
»  Puong kinh trong stato D:
D,= (1,55 + 1,66).D v6i 2p =4.
Chon kp=1,65
D =D, /kp=132/1,65 =80 mm

» (Cong sudt tinh todn:

P K,*P 097*%0,75

= = =1,36kVA
n*cosep 0,72*0,74

» Chiéu dai tinh todn cua 10i sat stato l5:

So bo chon hé s6 cung cuc tir az=0,67; hé s6 bao hoa k,=1,1; hé¢ s6 séng k=1,11; hé s6
day quan k,;,=0,933; D=8 (cm); toc do tur truong n=1500 (vg/ph).Tri s6 A, Bs dugc chon
theo kinh nghiém thiét k& tai duong A,= (240 A/cm); Bs=0,8 (T)

%107 *
= . >l=6,1 *10 . S S 6.5(cm)
as*k *k, *A*B;*D" *n

Chon 15=6,5 (cm), 15i sat 1am thanh khoi. St dung ton silic 2212 day 6=0,5 mm ctia Nga.
2- DAY QUAN, RANH STATO VA KHE HO KHONG KHI

=  Buwdc cuc Stato t:



D 7*8

T=—
2p

= 6,2832(cm)

»  Chon 56 rdanh cua 1 pha dudi mét cuc q,.
Chon q,=3 s6 ranh stato Z,= 2pmq,=2*2*3*3=36 ranh
*  Chon tai duong A=240 (A/cm)

2 m*W,  *] * % % %
A= sas ~ udm A*z*D  240* 7 *8

W = = = 456,727(v
7*D S pkm*],  2%3%22 e)

o« A A
» Kiéu day qudn:

Chon day quan dong tam 2 16p cé bude long y = 1+7 ;9 ;11(8/9) ;

2*W. W.s*a 4 27*1
Wis = P1*ql* S W= = 26,727 =38,06 ~38 (vg)
‘ @ P *g,*2 2%3%2
, . 2*W, 2%
tinh lai Wyg: W, = p *q, *——>=2%3% % =456(vg)
a
Véi day quan hai 16p budc ngéan y = 8
B, =Y -2 _ 0889
T 9
- Hé s6 day quan stato ks
A AN 2 < . T . 8.
+ He s6 budc ngan £, = sin(f; *E) = s1n(§ *5) =0,985;
sinqg—>  sin3°— 360°  2%360°
+He s6 budc rai kg = = 2096 ; o, =2 = = 20"
0 z, 36

. Og .2
sin—> 3sin—
s 2 5

=kyqs=kys*kis = 0,985%0,96 = 0,9452
*  Budc rdng stato t,:

*
_ D _ZE8 ) 698(cm)
Z 36

1

» Tirthong khe ho khong khi @:

k, *U, 0,97 *220

= = =2,2307186*107 (Wh)
A%k Fhyy * f, 5 W A*L11%0,945%50 %456

»  Mat do tir thong khe ho khong khi B s:



®*10*  2,2307186*10% *10°°

= =0,8152(T)
ad *r, *1; 0,67 *6,2832*6,5
So bé dinh chiéu rong rdang Stato:
B, *[ *tl *
_ Byl 08IS2%0698 o

OB ¥ ¥k, 1,6%0,98

V6i dong co cong sudt nho thi theo kinh nghiém ta chon B,,=1,6 (T)

So b dinh chiéu cao gong stato hy,: 53 L

®*10°  2,2307186*107° *10*

o = = =1,251(cm)
2%B ¥l %k, 2%1,4%6,5%098

Chon mat d¢ tir cam trén gong B,,=1,4 (T) 3.7

95

14.2

Kich thuoc ranh stato:

0,2

Hinh dang va kich thuéc ranh stato (Hinh bén)

h,;=14,2mm ; h;,=9,5 mm

R,=1,85mm ;b,;=2,0 mm

R,=2,65 mm ; h,;=0,2 mm

Kiém tra hé 5o lap ddy ranh stato K,g:

- Tong dién tich ranh stato:

R**7m z*R} R +R
2 " 2 " 1

1,852 *7  2,65°*7r 185+2,65
= + +
2 2 1

— 2 % *
SrS - h12 + h41 b41

*9.540,2%2 =59,55(mm?)

- Chon day Stato: day 1soi ¢0,6(s.,s; = 0,2826 mm?)
Dién tich day dong trong ranh stato:
Seus=Scust Fug=0,2826*38%*2 = 21,48 (mm?)

ScuS 21,48

Ranh Stato

= Heé s6 lap ddy k,,, =—"% ==""—=10,36 dam bao l6ng day khong chat qua

S 5955

¥
Bé rong rang stato :

b _ x(D+2hy, +d,) d _ m(80+2%0,2+3,7)
= —d, =

—3,7=3,635(mm
z1 Zl 36 ( )

. m(D+2h, —d,) 7(80+2%14,2-53)
b, = : —d, =

—5,3=13,693(mm
z1 ZI 36 ( )



b +b,  3,635+3,693

b, 5 = 3,644(mm)
»  Chiéu cao gong stato :
D —-D -
W= b+ %dz _132780 1400 %5,3 = 12,68(mm) = 1,268(cm)

»  Khe ho khong khi §:
§=025+D.107 =0,25+80*107 = 0,33(mm) ;
Chon khe hé khong khi 6 = 0,3 mm = 0,03 cm
3- DAY QUAN, RANH VA GONG ROTO
* Chon so'ranh cua 1 pha dudi mot cuc q2
Chon s6 ranh roto Z,= 2pmq, = 28 ranh --> q, = 2,333
Trong dé: m s6 pha m =3;
2p 1a s6 cuc 2p=4;
»  Duong kinh ngodi roto:
D'=D - 26=80 - 2*0,3=79,4 mm =7,94cm

*  Budc rdng roto t,:

B z.D’ _7*79,4
8

=0,8904
2 (cm)

2

» S0 bo dinh chiéu rong rang roto:

B, *I; %1, 0,8152%0,8904

R 1,6%0,98

=0,463(cm)

Chon B,,=1,6 (T)
»  Duong kinh truc réto:
D=0,31*D = 0,31¥80 =24,8 mm => chon dudng kinh truc 25 (mm)
» Tinh todn dong dién trong thanh dan roto:

6*W, . *K * *
I1,=1,=K,*I, *MZO’S’]*Z,z*%

2

=115,79(4)

- Chon thanh din nhom c6 mat do: Ji = 3.5 (A/mm?), tra K; = 0,57

_ Tiét dién thanh din §, =& =117

=33(mm’
i 35 (mm~)



= Tinh toan dong dién trong vanh chdp réto:

1 1
—=11579—————=260,18(4
’ T*2 18(4)

chon mat do vanh chap Jy = 1,5 (A/mm?) ta ¢6 S, = I/J, = 260,18/1,5 = 173 mm?
S, =a, x b, = (18)x(13,5) = 243 (mm?) -->J,, = /S, = 260,18/243 = 1,07 (A/mm?)
» Kich thudc ranh roto:
h,,=12,25 mm ; h;,=9 mm
d,=3,9 mm ; by, =1 mm
d,=1,8 mm ; h,,=0,4mm
* Bé rong rdng roto:

7(79,4-3,9-2%0,4)

y (D —d, ~2hy)

—d = —3,9=4,48(mm
3 4 1 - (mm)
. D —2% —2*
p, =D 22t dy) y  2(I9AZ2NBIHLY) gy s6mm)
Z, 28
b.,+b., 448+456 1
bth = 2 2 2 = 2 = 4,52(1’}’11’1’1) ég"
- Téng dién tich ranh roto: ﬁ )
d**r  z*d?> d.+d - &
S, = 18 + 2 2+ 12 2*h12"'h42*b42 o g
2 % 2 %
_39 7Z'+1,8 ”+3’9+1’8*9+0,4*1=33,29(mm2)
8 8 2 L 1.6
»  Chiéu cao gong roto:
gong Ranh réto
D -D -
hy, = ‘ —h,2+ld2 :M—12,25+l*1,8:15,25mm
2 6 6

4- TINH TOAN MACH TU
» Hé s6 khe ho khong khi:

196

9

P 0,698 ~
Mt —v, 5 0,698—3,81%0,03

_ (b41 /5)2 _ (250/0a3)2 _
' 54b,/8 5+2,0/03

3,81




t 0,8904

k‘ = = =
2 —v,*8  0,8904-1,333%0,03

1,047

(b, /8)? (1,0/03)°
P 54b,/8 5+1,0/03

=1,333

ks = ks, *ks, = 1,196%1,047 =1,252
» Ld ton dung thép ky thudt dién ky hiéu 2212:
»  Stic tir dong khe ho khong khi:

Fs= 1,6%Bs*ks*8%10* = 1,6* 0,8152%1,252%0,03*10%*= 489,903(A)
" Mt do tix thong o0 rdng stato:

By *l; %t 0,8152%0,698
b, L ¥k, 0,3644%0,98

B =1,593(T)

»  Cuong do tir truong trén rdang stato theo bdng V-6 o phu luc V (STKMD):
H,, = 14,22(A/cm)
= Sic tiw dong trén rang stato:

F, =2h,*H, = 2%1,243%14,22 = 35,35(A)

d 53

h,=h —?2 =142 - 3 =12,43mm =1,243cm

z1 rl

» Mt doé tix thong o rdang roto:

By *1;*%t,  0,8152%0,8904
2 b, ¥, ¥k, 0,452%0,98

=1,639(T)

»  Cuong do tix truong trén rang roto theo bang V-6 o phu luc V (STKMD):
H,, = 16,05 (A/cm)
= Sic tiw dong trén rang roto:

F,,=2h,*H,,=2%1,125%16,05 = 36,11 (A)

1,8

d
h,=h,—h,——2=12,25-04—-"==1125mm =1,125cm
3 3

» Hé s6 bdo hoa rang k,:

_Fs+F,+F,, 489903+3535+36,11

k.
F, 489,903

=1,146

Tri s6 nay gan ding vdi tri sO gia thi€t ban dau nén khong can tinh lai
=  Mdt do tic thong trén gong stato:

10



_ ®*10*  2,2307186*107° *10*
f2%p FI %k, 2%1,268%6,5%0,98

=1381(T)

»  Cuong do tix truong trén rang stato theo bang V-9 ¢ phu luc V (STKMD):
H,, = 6,197(A/cm)
» Chiéu dai mach ti o gong stato:

7D, —hy,)  7(13,2-1,268)
¢! 2p 4

L =9,367cm

=  Sic tw dong trén gong stato:
F, = Ly *H,=9,367%6,197= 58,04(A)
»  Madt do tir thong trén gong réto:

g __ ®*10°  22307186*10 *10°
2%p, Kl %k, 2%1525%6,5%0,98

= 1,148(T)

*  Cuong do tix truong trén rdang stato theo bang V-9 ¢ phu luc V (STKMD):
Hy, = 3,65 (A/cm).
» Chiéu dai mach tix o gong Roto:

_7(D,+hy,)  2(2,5+1,525)
2p

=3,16cm

g2

= Sitc tir dong trén gong Roto:
Fy= Ly*Hyu=3,16%3,65 = 11,53 (A)
» Tong sirc tir dong ciia mach tic:
Fy = Fs+ F+F ,+F,+F,;,=489,903 + 35,35 + 36,11+ 58,04+ 11,53 = 630,933 (A)
» Hé s6 bdo hoa toan mach:

F
¢ P 630933 oo
“ T F, 489,903

=  Dong dién ti héa :

_ p*F, 2%630,933
2T W Yy 2,7%456%0,945

=1,09(4)

5- THAM SO O CHE PO PINH MUC
» Chiéu dai phan ddu ndéi ciia ddy quadn stato:

ly = kg1, + 2B =1,3%6,57 + 2*1,5 = 11,54 (cm)

11



- k4; - hé s0 kinh nghiém
- B=1,5 cm — phén thang bin day kéo dai ra ngoai 15i thép

_a(D+hy)*y  m(80+14,2)*8

Trong do: =
Z, 36

=65,7(mm) = 6,57(cm)

» Chiéu dai trung binh nia vong ddy cua ddy qudn stato::
lo=1ls+ 1, = 6,5+ 11,54 = 18,04 (cm)

» Chiéu dai ddy qudn mot pha cua stato:
L, = 241, %W #1072 = 2#18,04%456%10° = 164,525 (m)

» Dién tro tic dung cua ddy qudn stato:

L, 1, 164,525

%

——=—*————=12,66(Q0)
n *a *s, 46 1*1*0,2826

" =P

Dién tro cua ddy qudn stato tinh theo don vi tuong doi:

U, T 22042

»  Dién tro tac dung cua ddy qudn roto:

"

L*¥107 1 ,65%107

= 8,4893*107°(Q)
S, 23 3329

Ta = P

» Dién tro tac dung vanh chdp roto:

Z*D,*107 1, 7*6*0,01
Z,*S, 23 28*18*135

r=p, =1,2045*10"°(Q)

» Dién tro roto:

2% 2%1,2045%10°°
Fy = ry + ot =B 4893%107° + 045 20 = 9,706 %107 (Q)
A 0,44504
ES %
A=2%sinZP —2#gin~ 82 — 0,44504

2
A A e
= H¢ so quy doi:

AXm* (W s ¥hgs)?  4%3%(456%0,945)
Z, 28

y= =79582,306

» Dién tré roto quy doi vé Stato:

r, =y *r, =79582,306%9,706 10~ = 7,724(CQ)
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» H¢ so 't dan tan ranh stato:

A, =£kﬁ +(0,785—h+h—2+h)k;3
3b b b,
_133s 20 045 0200, oo
T 3%53 2%53 " 53 2,0
143p 1+3—
Ky =P =2 092 . h,=14,2-0,2-0.2-0.45 = 13,35; b=5,3 : b,,=2.0
K=tk =Ly 20022094 ; hy=045:h,=02
44T,

» Hé so'ti dan tan tap ranh stato:

1% (ql*kys) * pp ¥k, ¥ 0y 0,698 * (3*0,945)? *0,93%0,937*1,11*10 >

4, =09 =09 =13
S*k, 0,03*1,252
k, = 0937
» H¢ so tix tan phan ddu noi:
4, =034%d0k( 1 0,64% B¥ )= 034% % (11,54—0,64% 5 *62832) = 1,25
I 6,5 9
S A=A+ Ay + Ay =1,508+13+1,25 = 4,058
»  Dién khdang ddy qudn stato :
x, = 0,158% s M yru ls Lo 3 =058 20 x (456j 55 44058 =7.22(0)
100 100 p 100 \ 100 2%*3
» Hé¢ so tir dan tan ranh roéto:
T*b? b, h
P Ry A 7 B Y
3 *b 8*s 25 | b,
* 2
(1062 mr18 e 1] 04,00
3*1,8 8*33,29 2*1,8
h,=9+0,9%1,8 = 10,62 mm; b = 1,8 mm ; b,, =1,0 mm; h,,=0.4
Dién tich ranh roto S = 33,29 mm®
»  Hé so 't ddn tdn tap roto:
R, 08904*(28 )2 *1%1%1,68%107
A, =09 t,*(q, kqu) Pn *ky, *o, =09 3*4 ~1952
0 *ks 0,03*1,252

» H¢ so tie dan tan phan dau noi roéto :
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_23*D, | 47D, _ 23%6 47%6
ZIN Cat2th  28%65%0,44504° C18+2%135

=0,3051

d2

D,, =42; D,, =78 --> D, = (42+78)/2 = 60 mm

a=18 mm; b=13,5 mm ;

» Hé¢ s6 ti tan ranh nghiéng roto :

b
A =055 2, % (t—”)2 —0,5%1,952 % (2098

)2 =0,6
) 0,8904

Heé s0 tir tan phan dau noi:
> Ay =y + Ay 4 Ay + A, = 2,20141,952 40,3051 + 0,6 = 5,0581
=  Dién khang roto :
X, =7.9% %1 %(TA,)*107 =7,9%50%6,5%5,0581%10™ =1,298667 *10*(Q)
» Dién khdng roto quy doi :

X, =y, = 79582,306%1,298667 %10~ =10,335(C2)

Tinh lai kg :
U -1,%x _ *
k, = N 220-1,09*7,22 —0.9642
U, 220

Tri s6 nay khong sai khac so véi tri s6 ban dau 0,6% nén khong cén tinh lai
»  Tinh dién khang hé cam:
U —1,x 220-1,09%7,22

1 1,09

U

X = =194,615(Q)

B-TINH TOAN TU PIEN CHO BO POI NGUON:

Theo Rick Christopherson ta lua chon tu dién lan luot nhu sau:

C,; =4 +5 14n cong sudt may tinh bang ma luc(1HP = 0,75 kW)

Cy; = 10 +15 14n cong suat may tinh bang HP

Cy = 40 +100 1an cong sudt mdy tinh bing HP

& day mdy déi nguon c6 cong suat 0,75 kW = 1HP do vay so bo ta chon C ;= 4 dén
SuF, Cyy = 10 dén 15uF va tu khai dong Cy, = 40 dén 100uF
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Edura 3 pha

Edu vl
220%
lpha

Ickd I Cas
Céang e
khivi dang

Theo tdc gia Jim Hanrahan chon C,; bang 25 dén 30 microfarads cho 1HP cong suét.
Vé6i dong co 0,75kW(1HP) do VIHEM ché tao tinh toan chon tu dién theo kinh nghiém
theo dién khang tuong duong cua dong co phat, & day dién khang tuong duong ctia mach
dién thay thé cia may dién khong dong bo 1a x4 = 0.5%(x,, + x,) = 0,5%(194,615+7,22) =
0.5%201,835 = 100,9175 (L2), vay d€ tao ra su léch pha giita cac pha day quén ta chon
Xciz =Xq => Ci3= 32 uF, tu C3 =40 uF
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Bdng két qud tinh todn thiét ké dién tir mdy doi nguon 1pha thanh 3pha 1HP:

KICH THUGC CO BAN

THONG SO DAY QUAN

Puong kinh ngoai Stato D,= 132 mm
Puong kinh trong Stato D = 80 mm

Day quan Stato : ©0,6
S6 vong day 1 bin W =38 Vong

Chiéu dai 16i thép L= 65 mm Day quan 2 16p buéc long :
So6 ranh Stato/Roéto 7,/ 7, =36/28 y=1+7;9;11;
Khe hé khong khi 8 =0,3 mm S6 mach nhanh song song a=1
Tu dién:
C,; = 32uF/400Vac; C,; = 40uF/400Vac;
Cyqa= 150pF/250Vac
Kich thudc ranh Stato va Roto <
53 L;;\QJ\
. e
i R
o o o
3,7
1
N 2 1,6
(e)
Ranh Stato Ranh Roéto
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PHAN II: QUY TRINH CONG NGHE CHE TAO MAY POI NGUON 1PHA
THANH 3PHA

Quy trinh chil yéu san xuat mdy déi nguén 1pha thanh 3pha dugc thé hién trong bang 2-1:

Bang 2-1

Cac qua trinh cong nghé gia cong

Chi tiét hoac nhom chi tiét ché tao hoac gia cong

- Dic gang ¢6 do bén cao hoac
gang xam.

- Dap nguoi.

- Gia cong cét got co khi.

- Cong nghé ché tao boi day, gia

cong vat n6i mém va cing.

- Ché tao cac chi tiét cach dién.

- Son chong gi .

-Laprdp .

- Son trang tri.

- Than, nap, nip md, than nap hop cuc dong co
phat 3pha.

- L4 ton stato, roto, nap che quat gio.

- Than, nip, nip md, than nap hop cuc, than nip
hop banh vit-truc vit, truc, banh vit, truc vit, v v...
- Quan, boc céch dién boi day va cudn day, tim
cach dién va ép boi day, han ddu day.

- Cat got ném ranh, giay cach dién.

- Céc chi tiét: Than, nap, ndp md, hop cuc, roto,
long trong stato v. v...

- Lap rdp cum chi tiét va lap rdp hoan chinh may

d6i nguén 1pha thanh 3pha.

I. CONG NGHE CHE TAO PHAN PIEN TU:

Phan dién tir trong dong co phat ciia may déi ngudn 1pha thanh 3pha bao gom: 14 ton

stato, 14 ton roto, 161 thép stato, 161 thép roto, boi day stato. N6i chung cac budc cong nghé

ché tao dién tir cha mdy doi nguén 1pha thanh 3pha gém cdc budc:

1. Cong nghé ché'tao ld ton:

- Vat liéu: ton silic cia Nga 2212, 6=0,5 mm

- Céc 14 ton duogc dap ngudi trén may dap SD63 luc dap phu hgp dam bao ton it bi bién

dang, khuon dap duoc ché tao trén may CNC c6 do chinh xéc cao dé gidm do ba via.

2. Cong nghé ép loi thép:

Quy trinh cong nghé ép 16i thép clia may doi ngudn 1pha thanh 3pha duoc ép ding kich

thudc thiét k&, dat hé s6 ép chat k.= 0,98 va dugc ham gitt biang gong ép.

3. Cong nghé ché tao boi ddy stato, roto:
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Boi day stato va clia roto cia mdy doi nguén 1pha thanh 3pha ché tao dam bao ding

ti€t dién day, so sgi chap va s6 vong:

- Day quén stato la day dong cach dién cap F, ky hiéu: PEW ctia Han Qudc.

- Bin day duoc quin trén may quin day chuyén dung c6 hé thong d€m s6 vong day tu

dong.
4. Long ddu bai ddy vao stato va roto:

- Lot cach dién ranh stato va roto bang bia cach dién cap F.

- Long bin day vao ranh.

- L6t cach dién giita cdc t6 boi day, giita cdc pha bang bia cach dién cap F.

- Ném miéng ranh bang Téctolit thuy tinh.

- Han d4u céc t6 boi day trén may han chuyén dung.

- Cich dién cdc m6i néi biang gen soi thuy tinh tim son c4ch dién.

- Dau bin day duoc bang cach dién thuy tinh.

- Kiém tra cdch dién pha-pha, pha-vod bang mdy H2 CPS.

- Thir cao 4p bang mdy thir cao 4p HS 0110, dién &p thir 1500 V.
5. Sdy stato, roto long ddy:

- Sdy moc cum stato, roto 16ng day.
Tam son cach dién bang son (SPV128) clia Han Qudc, sy cum stato, roto 1ong day trong
10 sdy tuan hoan SZLB 112.
6. Ep stato long dady vao than.
7. Kiém tra cao dp va do dién tré mot chiéu ciia mdy doi nguon 1pha thanh 3pha.
II. CONG NGHE CHE TAO CAC CHI TIET CO KHi VA QUY TRINH LAP
RAP
1. Cong nghé ché tao than mdy doi nguon 1pha thanh 3pha (Hinh 1):

Than dong co phat va hop chita may déi nguon 12 bo phan co ban nhit quyét dinh hinh
ddng bén ngoai va do bén két cau, boi vay than may phai dat duoc cac yéu cau:
- Dai v6i than duge ché tao bang phuong phép dic phai ¢6 hé thong rét dam bao dan kim

loai vao khuon ém.

- K&t ciu ca than phai dam béao cdc chd chuyén tiép tir thanh day sang thanh mong

khong dot ngot vi khi nguoi di sé gay ra ting luc bén trong & nhitng chd thanh méng.
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e Luu do ché tao than:

Cdc budc gia cong Thiét bi gia cong Yéu cdu ky thudt can dat duoc

- Dung sai dic cap chinh xac II

Duc trén khuon cat theo TCVN385-70.

Dbuc than dong co phat

- Khong 16, nit, cong vénh.

A

Lam sach Mady phun bi STW- 2 C4c bé mat sach va nhén.
v - Bing méc vat liéu
Kiém tra cong
nghé dic - Dung cu do. - Kich thuoc dat duge dung sai
- M4y kiém tra da chic | dic
Tién bude 1 nang H2/CPS - Khong r6, ran nit.
Tién budc 2 ~May tien CNC- SML
— 530 e
Phay chan d¢, : - Pat duoc céc kich thude va
hop cuc - Mdy tién CNC- SML o .
i yéu cau k¥ thuat nhu ban ve.
_ 530
Khoan +Tar6 16
bat nip
B - Trung tam gia cong - Bat dugc céc kich thuéc nhu
Khoan 16 chan d€ va cac hé .
16 con lai ngang MINIMA TIC ban V€.
3 - Trung tam gia cong - Bat dugc céc kich thuéc nhu

Kiém tra gia cong co khi

ngang MINIMA TIC ban vé.

v

- Trung tam gia cong - Pat dugc cic kich thudc nhu

ngang MINIMA TIC ban vé.

2. Cong nghé ché'tao thdn, nap (Hinh 2 va Hinh 3):

Yéu cau ky thuat ctia cong nghé ché tao nap :

- Cong nghé dic khong nén c6 nhitng chuyén tiép dot ngot tir thanh vach day sang thanh
vach mong

- C6 do ciing vitng cao dé khong bi bién dang do kep chat khi gia cong va dé ddm bio do

dong tam gitta gd nép va 16 nip 6 bi
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e Luu do ché tao nap:

Cdc budc gia cong

Thiét bi gia cong

Yéu cdu ky thudt can dat

duoc

Diic than va nép mdy

\ 4

Lam sach

!

Kiém tra cong nghé
dic

\ 4
Tién bude 1

Tién budc 2

Khoan hé 16

v

Kiém tra gia cong
co khi

A 4

Nhap kho

Duc trén khuon cat

- Dung sai dic cap chinh xac
IT theo TCVN385-70.

- Khong 16, nit, cong vénh.

M4y phun bi STW- 2

Céc bé mat sach va nhan.

- Mdy kiém tra da chuc
nang H2/CPS

- buing méc vat liéu
- Kich thuoc dat dugc dung
sai ddc

- Khong rd, ran ntit.

- May tién CNC- SML 530

- Méy tién CNC- SML 530

- Dat duoc céc kich thuée va

yéu cau k¥ thuat nhu ban vé.

- M4y khoan OF22

- Pat dugc céc kich thuéc

nhu ban vé.

- Pat dugc cac yéu ciu nhu

ban vé chi tiét
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3 .Quy trinh ldp rdp mdy doéi nguon 1pha thanh 3pha:
Viéc lap rdp mdy d6i nguén 1pha thanh 3pha dugc thuc hién trén day truyén lap rap hién
c6 clia cong ty. Qua trinh 1ap rdp mdy d6i nguén 1pha thanh 3pha dugc mo ta theo so do

dusi day:

C4c chi tiét, cum chi tiét

. C4c chi tiét, cum chi tiét
co khi

dien tir

Ep 16i thép Stato 16ng day
vao than

A

\4

Ep bi vao roto trén truc

Dua Roto trén truc vao
long trong Stato

<&
<

Lép hai nép, 4t- to- mat,
cong tac diéu khién, cdu
chi va cac tu dién vao
trong vo may

'

Kiém tra budc 1

v

Lap rép hop may

<

y

»| Son trang tri mdy déi
ngudn 1pha thanh 3pha

Kiém tra busc 2

Y
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PHAN III : KHAO NGHIEM VA PANH GIA KET QUA THU NGHIEM

I. KIEM TRA XUAT XUONG
1. Kiém tra hinh thitc bén ngodi:
- Céc chi tiét clia mdy d6i nguén 1pha thanh 3pha duogc lap rdp day da.
- Son trang tri bén ngoai phai déu, béng, dep
- Than, nap hop mdy déi ngudn phai khong v, ran va ¢ vét nit. ..
2. Kiém tra dién tré cdach dién megomh 500V
- Dién tré cach dién gitra cac pha cua cudn day stato
R ppna ( MQ ) > 10 (MQ).
- bDién trd cach dién giita cac cuon day vGi vo may
R s (MQ) > 10 (MQ).
3. Kiém tra do bén cdch dién (thoi gian 1 phit):

- Do bén céch dién gitta cac pha cudn day stato & dién ap.
Uppapha (V) =2U4, (V) + 1000 V.
- Do bén cach dién cuon day stato véi vo may.
Uppavs (V) =2U,, (V) +1000 V.
Trong d6: Uy, ( V) la dién 4p dinh miic clia mdy d6i nguén

I;, ( A ) 1a dong dién dinh miic clia mdy déi nguén
4. Kiém tra dién tré thudn cia cuon ddy stato:
Vi sai s6 + 5% so voéi s6 liéu thiét k&
5. Kiém tra do dién dp va dong dién ra tdi

Sai s6 khong qua +£10% so v6i s0 liéu thiét ké

Kém tra dién 4p va dong dién 3pha trén dong co tai

22



IL PAC TiNH KY THUAT PAT PUGC VA SO LUONG SAN PHAM MAY

POI NGUON 1PHA THANH 3PHA CHE TAO THU NGHIEM

IT

(1)

10.

Tén goi Bon vi
8¢ do
(2) 3)
Kiéu may
Cong suat kW
Dién 4p vao 1pha A%
Tan s6 nguon dién Hz
biéndpraU,, \Y
Dién dpra Uy, \Y
Dién dpra U, \Y
Dong dién ra I, A
Dong diénra I, A
Dong dién ra I, A

Két
qud dat
duoc

(4)
3PC90S4

0,75

220

50

220

218

222

2,2

1,8

2,0

S6 luong sdn phdm
(May)

(5)

02
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KET LUAN VA KIEN NGHI
Két luan:
Dé tai nghién citu, thi€t k& ché tao mdy doi nguén 1pha thanh 3pha
da dugc Cong ty c6 phan ché tao may dién Viét Nam-Hungary thuc hién
thanh cong. Thanh cong cua dé tai da dem lai nhitng 1gi ich thiét thuc cho

doanh nghiép

- Dé tai nghién citu, thi€t k€ ch€ tao mdy doi ngudén 1pha thanh 3pha tao
ra san phdm md&i cho Cong ty VIHEM néi riéng va nganh san xuat may
dién cua Viét Nam néi chung, gép phan vao viéc nang cao uy tin

thuong hiéu va vi th€ canh tranh cho ctia doanh nghiép trong nudc

- Dé tai dugc thuc hién sé ddp dng dugc yéu cau nodi dia hod, phat huy
duoc noi luc, tang hiéu qua cua nén kinh té, tiét kiém duoc ngoai té do

khong phai nhap khau

- De tai tao diéu kién cho cdc cdn bo k¥ thuat, cong nhan san xuat ti€p
can dugc san phdm mdi, tri thitc méi, 12 co s& dé ti€p can véi cong nghé
san xuat hién dai

Kién nghi: Dé dé tai di vao thuc tién va c6 ich cho cudc song. Cong ty VIHEM
rat mong duoc su ung ho va quan tam giip d& ctia Nha nuéc cu thé Bo Cong
Thuong, Bo Khoa hoc va Cong Nghé trong viéc ti€p tuc dau tu nghién ciu thiét ké
ra céc loai san phdm méi, san pham dic chliing c6 ham lugng chat x4m cao nham

nang cao gia tri sin pham san xuat trong nudc, gop phan da dang hoa san pham
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PHU LUC 1: TAI LIEU THAM KHAO

1. | Tran Khanh Ha
Thiét ké may dién- Tap L, II
Nha xudt ban Khoa hoc ky thudt, Ha Noi, nam 1997
2. | Vii Gia Hanh - Tran Khanh Ha - Phan Tt Thu — Nguyén Van Sau
May dién Tap L, 1, TII
Nha xudt ban Khoa hoc ky thudt, Ha Noi nam 1998
3. | AV.IVANOV SMOLENSKI
do cac tac gia: Vi Gia Hanh — Phan T Thu bién dich
May dién Tap I, 1, TII
Nha xudt ban Khoa hoc ky thudt Ha noi, 1992
18.

Bai viét cua mot s6 tic gia nudc ngoai chia s¢ trén Internet va Catalogue trén
Website cia mot s6 hang san xuét bo déi ngudn 1 pha thanh 3pha:
+Tac gia Jim Hanrahan: www.metalwebnews.com/howto/ph-conv/ph-

conv.html
+Tac gia Matt Isserstedt: www.metalwebnews.com/howto/phase-

converter/phase-converter.html

+Tac gia Rick Cristopherson: http://home.att.net/~waterfront-

woods/Articles/phaseconverter.htm

www.isomatic.co.uk

Www.phase—a—matic.com

Www.powertransformer. us

http://www.gwm4-3phase.com/uands/high1.htm

www.rotaryphaseconverters.com

http://www.usphaseconverterstandards.org/cncrotaryphaseconverters.htm
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PHU LUC 2: CAC BAN VE THIET KE MAY POI NGUON 1PHA THANH 3PHA
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+ Chi ti€t 01 han vdi chi tiét 02
_¢_ _¢_ _4)_ + Chi ti€t 03 han vdi chi tiét 02 (dam bao kich thitoc nhu ban vé: 238)
- - -—-=-=z=z=z=z=z=z=z=z=zfd=-==z=z=z=z=z=z=z=z=z=======4 + Chi tiét 05, 06 han véi chi ti€t 03 (sau khi han chi tiét 03 véi chi tiét 02)
10 10-02 - 3PC90S4 ong gitt tu IV 04
0 | 09-02-3PCO0S4 ong gitt tu 111 01
08 08-02 - 3PC90S4 ong gitr tu I1 01
07 07-02 - 3PC90S4 ong gitt tu I 01
06 | 06-02-3PCY0S4 Tém thong gi6 1T 01
_¢_ _¢_ _¢_ 05 05-02 - 3PC90S4 Téam thong gi6 | 01
M | 04-02 - 3PCY0S4 Khung hop IT 01
B | 03-02-3PCY0s4 Khung hop I 02
$- 02 02-02 - 3PC90S4 Tam d€& 01
01 01-02 - 3PC90S4 Chan d¢€ 02
T Ky hieu Ten chi tiet S6 lyong Ghi chi
BO POI NGUON 1 PHA THANH 3 PHA, KIEU QUAY
02 - 3PC90S4
S.b| S.lg| 56 wilieu | Chitky [ Neay H()p déi nguf}n S6luong | Kh.lyong | Tile
C.Nang [Hovaten | Chitky | Ngay 01
T.Ké _|H. D. Thanh 02/09
K. Tra |H.Kh. Hoan To: To s
T. Phong|Tran Q. Tam Cong ly ¢6 phén ché tao mdy dién
GDb VIET NAM - HUNG GARI
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03 03 - 3PC90S4 Cum diéu khién 01

02 02 - 3PC0S4 Hop déi ngudn 01

01 000 - 3PC90S4 Bo déi ngudn 01

T Ky hieu Tén chi tiét S6 lyong Ghi chi

BO POI NGUON 1 PHA THANH 3 PHA, KIEU QUAY
..... - 3PC90S4

S.D[S.1g S6 i liew | Chirky | Neay BAN CHUNG Solyong | K. luong | Tile
C.Nang [Hovatén |Chirky | Ngay
T.K& | H.D. Thanh
K. Tra | HXKh. Hoan To: T s0:
T. Phong| Tr.Q. Tam Cong ty c6 phan ché tao mdy dién
G.b VIET NAM - HUNG GARI
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