CHUONG VI BO NGHICH LUU - BO BIEN TAN TS Lé Minh Phuong

CHUONG VI .
BO NGHICH LUU - BO BIEN TAN

I. BO NGHICH LUU

1. Chtrc ndng

- Chuyén ddi ning lugng tir ngudn dién mot chiéu thinh ning lugng dién xoay
chiéu

2. Ung dung

- Bd bién tan (truyén dong dong cd dién xoay chiéu)

- L cdm tng trung tin, han trung tan

- Ngudn xoay chiéu, ngudn luu dién (UPS), chi€u sdng(den huynh quang cao tan).

- Bi nhuyén cdng suat phin khdng.

- Truyén tai dién cao 4p mot chiéu.

3. Phan loai
a. Theo tham s& diéu khién ngd ra.

- Bo nghich lvu 4p: diéu khién 4p ra.

- Bd nghich lvu dong: dieu khién dong ra.
b. Theo tinh chat ngudn

- B6 nghich luu 4p ngudn 4p.

-Bo nghich luu dong ngudén dong

- B6 nghich luu 4p ngudn dong

-Bo nghich lvu dong ngudn 4p.
c. Theo qud trinh chuyén mach

- B9 nghich lvu v6i qué trinh chuyén mach cudng bic: linh kién c6 kha ning kich
dong va ngdt (MOSFET, BJT, IGBT, GTO)

- Bd nghich Ivu v6i qué trinh chuyén mach phu thudc : linh kién chi kich d6ng qud
trinh ngdt phu thudc vao d4p ngudn hoic tai (Thyristor)
d. Theo s6 pha

- Mot pha

- Ba pha

4. Cdc mic 4p cOng ra tiéu chuin

-Mo6t pha 120V/50Hz 220V/60Hz 115V/400Hz

-Ba pha 120/208/60Hz 220/380/50Hz 115/200/400Hz
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BO NGHICH LUU AP
1. Nhitng dic diém cd ban.

- Bo nghich luu 4p c6 nhiém vu cung cAp va diéu khién dién 4p xoay chiéu ngd ra

- Ngudn dién 4p moat chiéu: 4c quy, pin dién, hoic dién dp chinh lvu va loc phing.

- Linh kién: BJT, MOSFET (cong suit nhd ) IGBT, GTO hoic SCR k&t hgp bo
chuyén mach (cong suit 16n)

- Mdi mot khod cong suat dude mic doi song mdt diode cong sudt. Nhitng diode
nay c6 nhiém vu tao diéu kién thuin 1¢i cho qué trinh trao d6i cong sudt 4o giita ngudn
mdt chiéu va tdi xoay chiéu qua d6 han ch& qud dién dp phat sinh khi kich ngit cdc kho4
cong suat.

- bién 4p ra 1y twdng phidi c6 dang sin, tuy nhién trong thuc t& khdng cé dang sin
chudn va chifa cdc séng hai bic cao, gy dnh hudng khong tot dén tii, ngudn . Vi viy
phdi c6 bién phap chong nhiéu nhu st dung bd loc, dit bd nghich luu trong ti kim loai,

hay st dung cap boc.
- Thanh phan hai bic cao con cé thé bi loai bd nhd phudng phdp diéu khién déng

ngit cdc khod cong suat. Vi du : phuong phap PWM, PWM sin, Vector khong gian...

BO NGHICH LUU AP 1 PHA DANG BAN CAU

1.S0 @6 .

Ngudn mdt chiéu U c6 thé phan

thanh hai ngudn U/2, nhd nut phian

usz () 5oL D1 ;
‘ thé
. RL - Linhkién S1, S2 Ia Transistor,
D T Mosfet hoic IUBT, hai diode D1,D2
1 - Ta&i xoay chiéu RL
us2(E) 52 %S b= - Kho4 S, S2 dudc kich d6i nghich

2. Phén tich
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Gidn do 4p, dong tai va dong qua linh kién khi tdi R
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2.1 Trudng hop tdi I thuan trd
- 0, p linh kién S1 din dong dién chay theo chiéu tir Adén N theo mach

(U/2,S1,RL) va dién dp trén tai cd gid tri U, = U,z = UE
- p . 2p linh kién S2 din dong dién chay theo chiéu tir N d€n A theo mach
. v o . U
(U/2,RL,S2) va dién dp trén tai c¢6 gid tri U, = U,y = - 2

3. Hé qua

-Tri hiéu dung dp tdi U, = l(I;%ig d(wt) =—

P.e2g
st A uns A . _é‘ZU.
-Tri tire thdi 4p tai (sau khi phan tich Fourier) u, = @ ——sinnwt
n=1,35... np
-Tri hi¢u dung hai co bdn dp tdin=1 U =0,49U
\/_ 2p
uz-u:
“Hé s6 méo dang toan phin THD =1~ @
z(1)
u,

-Tri tic thSi dong tai i, E

2.2 T4i RL
Fundamental
VA Va0 = Vo current, i,

R —
_ Vi /9] TO\J'TO

1
v, o VIU I
> 2R
_ i 0 - - t
. _0 o
.VS Vv, 1l 2
A Q, 2R
> 1

(b) Waveforms with resistive load

I

I i

I ;

T T

I I

i I
D; 1 110 Dy 1 Q, D,
on on on on on

(c) Load current with highly inductive load

- 0, p linh kién S1 din dong dién chay theo chiéu tir Adén N theo mach (U/2

>
<

t

trén ,SI1,RL) va dién dp trén tdi c6 gid tri U, = U, = >

- Tai thdi di€m p , khod SI ngit cudn cdm gidi phéng ning lugng d€ duy tri dong.
Dong di qua mach (RL, U/2 dudi, D2) va gidm vé 0. Vi vdy mic du S2 dudc kich nhung
dong khong qua né. Khi dong qua t3i bing 0, né ddo chiéu va qua S2 theo mach (U/2
du6i,RL,S2)

- P . 2p linhkién S2 din dong dién chay theo chiéu tir N dé€n A theo mach
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(U/2 duéi ,RL,S2) va dién dp trén tdi c6 gid tri U, =U,, = - UE

- Tai thdi di€m 2p , khod S2 ngit cudn cadm gidi phéng ning lugng d€ duy tri dong.
Dong di qua mach (RL, U/2 trén, D1) va gidm vé 0. Vi vdy mic du S1 dugc kich nhung
dong khong qua né. Khi dong qua tdi bing 0, né ddo chiéu va qua S1 theo mach (U/2
trén ,RL,S1)

i . 5 U
- Khi dong qua S1, D1 dién dp trén tai U, = U, :E

- Khi dong qua S2, D2 dién dp tréntdi U, =U,, =-
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TS Lé Minh Phuong

BO NGHICH LUU AP 1 PHA DANG CAU

1. So dd
- Ngudn mdt chiéu U
L L
- Linh kién S1, S2,S3,54 I3
SlO—IE D:LSBO—IE o . v ? ’ ’ 4la
Transistor, Mosfet hodac IJBT,
\ \ bon diode D1,D2,D3,D4.
b
-+ o e 9 . N
u C_D Y\ ) SR - Tai xoay chiéu RL
. wL
- - j =arctg (—R )
a4 o4
Al Asszolt Ao
L L
VS A Vao
0
Vs * Vo
2
0
T T
v 2
Vv ab Fundamental
s current, i,;
0 i o
./6 ! T \_/.TO/
2
(a) Circuit (b) Waveforms
VS A iO
4e I |
' |
| | | |
0 - | ot
I | i |
] | { |
t : i |
I |
D|D;1Q;Q;! D3 Dy 1 Q3Qy1
on on on on
TABLE 6.1 Switch States for a Single-Phase Full-Bridge Voltage-Source Inverter (VSI)
State  Switch
State No. State* Vo Vho v,  Components Conducting
$, and S, are on and S, and S; are off 1 10 V2 —Vi/2 Vs S)and S, if i, > 0
Dl and Dz if io <0
S;and S; are on and S| and §; are off 2 01 —Vi/2 V2 -V D,and Dyifi, > 0
S,and S;iti, < 0
S;and S, are on and S, and S, are off 3 11 Vs/2 V2 0 S,y and Dyifi, > 0
D, and S;if i, < 0
S, and §, are on and §; and S; are off 4 00 —Vi/2 —Vs/2 0 Dyand S, ifi, > 0
Syand Dy if i, < O
8, 85, S5, and S, are all off 5 off  —Vy2 Vil -V D, and Dyifi, > 0
V2 —Vi2 12 D, and D, ifi, <0
2. Phan tich
- Piéu khi€n sao cho S1-S2 kich dong thdi, S3-S4 kich dong thdi. Va hai
cip nay ddi nghich
A A ~ A N 2
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- Gid st chu ky d6ng ngitkhod 1a T
Trong khodng O, % Khod S1,S2 dan, khod S3,S4 ngit. Pién 4p trén tdi bing U,
dong dién tdi chay theo mach (U-S1-RL-S2) ting tr | =i, (t=0) dén I =i (t= %)

o =U: R, +L 3 =
dt

U

t
t

Gidi phuong trinh ta ¢6 nghiém i, (t) = UE +( . - UE)e

Trong d6 t = %— Thoi hiing clia tai.
| - dong tAi tai thdi diém =0 hay | =i (t =0)
% . T Kho4 S3,54 din, khod S1,S2 ngit. Dién 4p trén tdi bing -U, dong dién tai

chay theo mach (U-RI-S3-S4) gidm tr | =i (t= %) dén I . =i (t=T)

u=-U:R +1 3=y
dt
. L
. , . U u, -2
Gidi phuong trinh ta c¢6 nghiém i, (t) =- 0 (ot E)e t

L Dy s -
Trong do t = R Thd1 hang cua tai.
| . - dong tdi tai thdi diém t=p hay | _, =i (t=T)

Do I, | o xdc dinh tif qud trinh d6i xing clia hai na chu ky dién dp va dong ti

nén | =1, -

3. Hé qua

- Tri hiéu dung dp tdi U, =

g 4U
- Phén tich Fourier di€n 4p nay ta dugc gid tri titc thoi u, = é ——sinnwt

n=135.. NP

c 1A N 3 2 9 . 4U

-Tri hi€u dyung hai cd ban dp tdi n=1 U, ;) =———=0,9U
V2p

TR
_ Hé s8 méo dang toan phin THD =12 21 -0 483
z(1)
¥
-Tri tic thSi dong tai i, = é A sn(nwt-j )

n=135.. NP /R +(nwL )?

Trong d6 j , = arctg(mRL)
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2

Vg t
2724 Ug-.u
- Tri hiéu dung dong dién qua tai 1, = | = 2(t)dt =.|= +%min-——etudt
O Too'séﬁ & Re g
- 2 2 2
“Hoge |, =12, +12, + 125 +..+12
BO NGHICH LUU AP BA PHA

1. So db

- Ngudn mdt chiéu U

s1f) Aoisalp kosssdf L _ Linh kién SI, S2, S3, S4, S5, S6 I
) ) ) RLa Transistor, Mosfet hoic IJBT. Sau

u<+> Lb diode D1 ,D2, P3, D4, D5/, D6
T “¥ra 1 - Téi xoay chiéu 3 pha ddi xitng thod

- 1 : min hé thitc U, U, +u, =0
540_”; D4 SED_”; e SZD_”; . ‘ i
_ _ ] j :arctg(F)

2. Phin tich

(a) Circuit
- Gia tudng ngudn dp U chia 1am hai ngudn U/2 véi di€m niit phan thé 0.
- biéu khién theo quy tic kich d8i nghich S1-S4, S3-S6, S5-S2.
- Goi N 1a diém niit ciia tdi ba pha dang sao. Pién 4p pha tai
U =Upg - Uyo
Uz =Ugy - Uyg
Uy = Ugo - Uyo

-bién dp U,,,Ug,, Ug, dugc goila dién d4p pha tAim ngudn ba pha A, B,C.

- Khi c4c khod 18 S1, S3, S5 déng 4p pha tAm ngudn c6 gi4 tri +UE

- Khi c4c khod 18 S1, S3, S5 déng 4p pha tAm ngudn c6 gid tri - UE

Tit cdc biéu thifc tréntacé U, +Ug +U. =Uy +Ug, +Ugy - Uy, =0

uAO + uBO + uCO

NO 3
. z 2 . 2U = u - u
Va dién dp pha tai u, =-—*4° 350 co
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— 2Ug - Uy - Ugo

U,z 3
— 2uco - Upo - Ugg
Ue =
3
bién dp day tai Upg = Uy - Uy

Uge = Uz - U

Uca = Uy - Upy
3. Hé qua
- Dién 4p trén tdi dugc xdc dinh hoan toan khdng phu thudc tinh chat tdi néu biét
gidn dd d6ng cit cac khod va 4p ngudn. Tir d6 c6 thé diéu khién dién 4p ngd ra cia bo
nghich luu biing cach diéu khi€n gidn d6 déng cit cic cong tic ban din .
- Phuong trinh dong tirc thdi

. di
uzA:RIZA-I-Ld_;A

i
Ug =Riz+L dtB

. di
uzC = R|2C + Ld—ic

4, Phuong phép di€u bién Six-Step (khodng din linh kién 180°)
- Tri hiéu dung 4p pha tai

g1
. [ | ot
g T 2
2
0 7 T T I | T I > wt
g3 1 :W l ] '
0 ' T : > wt
: :217/3 | :
g‘a | | | g | | ot
T 1 T
g5 | ! ' |
| r_‘
0 ! : I I l > i
g | | | ! |
| | | . ot
0 l | ! T | @
Vab A | | : | |
v, | : |
|
O T T T » wl
) 2NN
| |
| |
‘;t;c 1___i__ | i |
: | |
| o | .
0 — - w
| i |
| I |
Vea 1 ' : :
v, %‘“—T —————— Tl—— : |
|
0 : w : ! > it
2

(b) Waveforms for 180° conduction
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4 Van
‘é 2V5/3‘ ke -I—l |-——|
3 0’ w .
2m 3
A Vbn I—I
Vs N [
3 [ ] 2
0 f t >
/Y " _‘_,_ o7
3
AV 4 Ven l
—35” T 3
2m
2vy| | | l I
3
(b) Phase voltages for 180° conduction
a. T4i ddu hinh sao
-Tri hiéu dung dp pha tai
€% 2/ u
U, = _eo;aéi9 d(wt) + ge?_Ug d(wt ) + géi_ d(wt )d :QU
p&oe % 3 g zp/e 3 g 3
-Tri hi¢u dung hai cd bdn dp pha tdi U, = \/E —U

b T4i d4u tam gidc (gidn d6)

- Tri hiéu dung dp pha U,z = 1 = dJ dwt = \/7

- Tri hi¢u dung hai co bin dp pha tdi U 5, = —U
p

5. Phuong phdp diéu bién Six-Step (khodng din linh kién 120°)
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Vi VY _
Van = E Vpn = _“5 Ve = 0
g1 4
g2 4 a;t
g1 4 wt
g4 4 wt
g5 A (.Jt
g6 A (!jt
Van A (l‘;t
VS
2
0 ot
VS
Von A 2
Vil-———————=
2
0 >
wt
VS
Ven 4 2
A7
2
0 >
wl
Vi
2

Gidn d6 khi khodng dan 120°
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BO NGHICH LUU DONG
1. B nghich Iuu dong 1 pha
- Ngudn dong mot chiéu I
SlD—“;T 5 D—“g - Linh kién SI1, S2, S3, S4 la Transistor,
Mosfet hoic IJBT. Bon diode D1 ,D2, D3,
Dl &/ D3 &/ D4 1a diode cao ap
(}I °ﬁ%}n
EEIY D2 &/
s4o-{f; 52 D_{H

A
I K L
: — Y Y Y g : Y'Y
I+ N/ L, :
i

| Q |
I l I
| +V, f
I I
I I
I I
I I
I I
I |
I | ]
PV, Zﬁ D, C.== |
I I
I I
I I
I I
I I
I I
I I
I I
I I
I i
I I
[ I
] |
I |
I I

g

) o 2m 37 wt
I | i
I { i
L | R —
I I I
1
23 I : ] i I ! ot
I I ! I !
I ! I ! I !
— I . ) L ——
I I I
| ! Il
By | : o
j I I

I
I
I
I
I
! (b) Gate signals : ! EE
I i . I i
. i i I | I
Iy | | | | |
I | | I | !
LI~ Fundamental current I
I
TN
I i I
T 2 wt
S,

(c) Load current
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2. B0 nghich lvu dong 3 pha

iofy ssefh  soeh

pl &/ D3 & D5 &/

CDI RLa

=

p1y D3Iy Y
@)I . Rla
D4 SZ DA SZ D2 EZ - —= =

G‘)I I I ., RLa

D4E

[

D& &

[

D2 &/

el sl oo
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O BIEN TAN

A

CHUONG VI BO NGHICHLUU - B

Variable dc

voltage

(a) Circuit

3 3 2 3 3 3 3 3 3
ﬁ.WII.WIII E___1__ —u.* & 5] 1 & 53
[\l o l o o [\l o o
WA—H* |||A—H|||| ||||| E-—— & {1 bFe-———-k
ﬁ e =T
~ — o

(b) Waveforms

2?2
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CAC PHUGNG PHAP PIEU KHIEN BO NGHICH LUU

1. Phuong phép di€u bién Six-Step.
-Ung dung cho ¢ bo nghich lvu 4p va dong

£
| I

t
0 T 29T I “
£ | ] )
0 » ()

i3 | : I I
- l | :
T s T me
g‘a | | | ' | | ¢
4 w

5 1 l : : ' :
0 ! : I I ! r__ » i

Es | ' : ! I
0 | | % I T ! - (J)t

2. Phuong Vl')hé.p di€u bién d6 rong xung PWM (Pulse Width Modulation)

- Han ch€ anh hudng clia cdc hai bic cao do tin s6 déng ngit khod

- Quy tic d6i nghich : modt khod kich d6ng, mot khod kich ngit trong ciip
khod cung pha.
3. Phuong phap di€u bién d6 rong xung sin SINPWM (Pulse Width Modulation)

- La k€t qua so sdnh hai tin hi€u: s6ng sin bién do U, c6 tdnsd f, va séng
mang (Carier) bi€n do U, c6 tan so cao f.. Tan s& cang cao thanh phan hai bac cao cang
gidm & ngd ra ctia bd nghich luu.

- Khi U, >U  khod 1¢ dong

- Khi U, <U khod chin dong

‘A P oa e f
Ty s6 di€u ch€ tins6 m, =%
f,
Ty s6 di€u bién m, = —™
U

Output frequency

adjustment
/ Sine wave reference
generator @)

pand Olfw vollage_J+ Timing signals for §;
%_—J adjustrest Ce
) Triangular carrier U U U
generator (D) b Timing signals for Sy

Mach diéu khién ciu 1 pha
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* Mach tao xung s6ng mang

W nnn CAA

: ;; ;; V VA
ncs‘uo";rmor :;:: - 1 =® Level shifier
Carmet
(o® © ® output
N
¥ Frequency
adjustment
H5.9

* Mach tao séng Sin:

Voltage Binary

iled wp/down counter
oscillator @

@
Address
EPROM
T Frequency § bit address

adjustment 8 bit ompue

N
Output.

Reference voitage

Stnusoidal reference

g / Multiplying / waveform output
/A

3 ®

-

Three-phage
UNT wave
generalor

Comparator

frrer———
Voltage —

= adjustment

+

i Freguency

adjustment

Comparator ||

' Trangular
samier
waveform
pensraior

Mach diéu khién ciu 3 pha
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(b)

o o LI -
Il HLILILﬂﬂ]H "
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TS Lé Minh Phuong

O BIEN TAN

A

CHUONG VI BO NGHICHLUU - B
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BO BIEN TAN

1. Chifc ning dung dé chuyén ddi dién 4p hoic dong xoay chiéu & diu vao tir tn
s6 nay thanh dién 4p hoic dong xoay chiéu tan sd khic & dau ra.

2. Ung dung
- Piéu khién van t6c dong co xoay chiéu theo phuong phap diéu khién tan s
- BO bién pha

- La cam dng
3. Phan loai

a. Theo s6 pha
- M6t pha
- Ba pha

b. Theo cu tric
- Gidn ti€p : gdm bd chinh luu va bd nghich luu
-Truc ti€p

BO BIEN TAN GIAN TIEP
(Converter)
1. B0 bié€n tAn ngudn 4p
id, S id

| - -lkf} _H}
—— t _J ] Jr C, f M )
- Mach tia, cau

[
BCL ab N _JG J
- 1 pha, 3 pha

- Diéu khién hoic khong diéu khién
B0 nghich luu
- Dang 1 pha, 3 pha.
- Qu4 trinh chuyé&n mach thudng 13 cudng bic.
Mach trung gian: bao gdm tu C va cudn cdm L
- Tu loc c6 dién dung khd 16n , va hoat dong nhu ngudn 4p

B chinh luu
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Three-phase L e f
Supply —— L
O .L c PYWHM @
- T inverier
J e

{a) Fixed dc and PWM invener drive

Thtee-phase
Supply . ; —_—
l L
T C, inveriet

{o) Variable dec and inverier

Throe-phase G

supply [“““““‘
o—
L l
C. inverter @
- T |

Dual converter .
{c) variabie d¢ Irom dual convener and inverier

2. B bi€n tin ngudn dong

Ugp

K K
fir ? " J;lz Yy
B0 chinh luu

- Mot pha, ba pha. Thudng st dung 3 pha

- Phai diéu khién dugc

B0 nghich luu

- Mot pha hodc ba pha

- Chuyén mach cudng bitc hoic phu thudc

- Diéu khién bing phuong phip diéu bién hoic PWM, SINPWM

Mach trung gian: bao gdm chi cudn cdm L (vai mH) hoat dong véi chiic ning ngudn

dong

\
=
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2. B bién tin ngudn done

Thrae-phase —_ g
supply e

o [
Curront
———i source
inverter
O—m—riaat

{a) Codlrolied ractifier-led current source

Chopper

Thuee-phase
supply

—

Cutrent
sourco
invarter

{b) Chopper-ted current source

H5.17

BO BIEN TAN TRUC TIEP
(Cycloconverter)
Phan loai theo qud trinh chuyén mach
- Chuyén mach cudng biic: linh kién 1a GTO, Transistor
Uu diém —dién 4p ra dat tin s6 cao
Nhugc diém — doi héi bo chuyén mach
- Chuyén mach phu thudc: linh kién 12 Thyristor
Uu diém khong can bd chuyén mach
Nhudc diém tin s6 thap

7
P Convener N Converter

HS5.18
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T \Cn-ni voltage V, Timing waveform
A

/

AR

a

H5.20. Gian db 4p diéu khién

rr

Three-phase AC input

T
555(9%%  ERE[[¥Y FZINERT:
e e
555 3%% 55 %% 5% ¥¥¥
e J- *n
,”’@\‘ Motor
! ;! load
H5.21
Mhonsy BF
— l/c%d’i/a’//{,y
v
4 Jor
Noudn 797 7
57 c7 it
Mo b7 |J>|lJ
L__| 4ér o am

[
i
i ! f
M o\ Wheo dvomg\Wham | Mhaim G |
I
!
|

Vi L chink fow :o/zflmy' rghrch
fow | /La/f/t/; "
Vo

Hinh 5-1. B bién tin tryc 1ép tdng quat a) S6 dd chic ning.
b) Céac dang song ly tudng cua tai.
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O BIEN TAN

A

CHUONG VI BO NGHICHLUU - B

N

4+ —

N/

Wl S o bt

\/
dng b

Ji

IHinh 5-2. CAc b bién dGi hai pha c6 tai thulin 1rd.

)
| B \
\
X [w~
NI -~
)
>—
-]
N A%
& x <
T S SRS N
X
RN P’
_,.m }
. o N {
5 RN
} L rM |
~ 2 a oy H\
B N
—g——— | -
—erv—— i
f
w.mml.«{)J -
+ 0
.nﬂ.»a ,
| ...M Uf \
oy o~
RN \
- v
Ar X
Jm‘u 3
(o)~ 3

a) Mach dién; b) Dign 4p tai khi méi tiristo dn hoan toan; ¢) C4c dang ¢ .ng dong diér
di v&i; d) Dién 4p tai khi didu chinh pha céc tiristo; e) Céc dang séng dons: dién di véi d).

2?2
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NP
N A1
l’>l-a Uy
“ T
-
!.ﬂﬂ M
<
v la
H\J

Hinh 5-3. Bién tan tryc 1i€p c6 chi s8 dap mach bic ba cép dién cho tai mdt pha.

mang muén ’

Dowre cve
b durng

- ’
Jaura coa
0171 Gi71

Lowvrz ¥y
clodiey ton i

rroe //z%

Hinh 5. Céc dang séng vdi dign ap cuc dai trén dién trd thuln,

Hink 2 £ L ‘e
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V.2 &/4 /—ﬂl/yo'fm
Jovre
/”J/yﬂnlvll
! v [ 1
/ M
dinay,
o ko
o’azr/_zy
Dénap
g nbom
am
4
]
4 \¢
othir o T the s Tt .+:'.'  Gamgthat ]
rangllar rong thar Trang ar U —
bl_yézbf/k/a |{‘é/'/7ﬁ/z/1/ i /y/i;’zflﬂ/ | Uhinklw |
| | | \ { I ! |
. | i : !
G A L
} ¥ !
1 ! | " 'l | i 1 1 | [ |
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fon | P [ ‘ ) I J/\ ; J
F— : : t —
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IS con NN N S P N
I i L \ | | | I\I v
! ' b | : ' ! |
| | ' } ) (v ] ! :
0 | | I
Gl I S
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. Hinh 5-5. Chc dang séng véi dién p cyc dai trén tai dién cam.
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N
¥ r £ K
O £ g 7
| sper P
i< L x & x

A £ K
o :

/iji/;lo' ;'>"‘ K 2 Z

b By

= T _|lezxx

Y — h| soc s
< X £ K /e
I
o x X X .
NH -

o A X X
1 N X X
Khi| 02 ’
< Fhod
D X £ £
A
X KX £

Hinh 5-7. B4 bién déi tan s tryc tiép c6 dhu ra ba gﬁa.
a) C6 chi s8 dép mach béc ba ; b) SS dd cliu c6 chi s§ dép mach bic séu. .

BO MON CUNG CAP PIEN 118 BAIGIANG PTCS



CHUONG VI BO NGHICH LUU - BO BIEN TAN TS Lé Minh Phuong

\ /7 L /——ﬂwy dén
Jou re
W Chink /z/:«/ ' || /Vj/f/'ri lrw 'I Chinh forw
Pngpro| ) Y XX X #
‘ @
I L Ding oo
Lo re :
I'I/Vf,;,z// 2 II Chirh v I:/Z///;/"";/V” I: Chih fov
R 7o e
B NN s
XY

RRAIEN R

" Jhinh 58 Céc dang séng dién ap ra cua bd bién tan tryc tiép c6 tai dién cam.
a) So db c6 chi s& dap mach béc sau; b) So d® co chi s6 dap mach bac mudi hai
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