LOT NOI PAU

Cung voi su phat trién ctiia nén kinh té thé gidi thi viéc van chuyén hang
hoa xuat khau gitta cac nudc trén thé giéi bang container dang ngay mot try
nén phd bién, bai viée van chuyén container dd phan nao dap tmg dugc cac
yéu cau vé kinh té nhu giam thoi gian xép d& hang hod & cang, ting ning suét
van chuyén hang hod tai cang, tir d6 giam thoi gian tau chd xép do hang &
cang, nang cao hiéu qua kinh té khai thac tau. Ngoai ra, van chuyén bang
container con lam ting kha ning bao vé hang hoa, giam ton that do hu hong
mAt mat trong qua trinh van chuyén... cic yéu t6 nay co vai trd quan trong dbi
v6i nganh giao thong van tai. Do d6 cac phuong tién, thiét bi xép d& container
cling ngay cang pho bién, da dang. Va ciing voi su phat trién cua khoa hoc k¥
thuat thi cac thiét bi ndy ciing ngay cang hién dai.

Sau mot thoi gian hoc tap va nghién curu tai truong Pai hoc Dan lap Hai
Phong, em dugc giao lam do an tét nghiép voi dé tai “Mé phong hé thong
thuy luc xe cau container Kalmar”.

Trong do &n ndy em xin gidi thiéu vé xe container Kalmar, phan tich mot
s6 so do dién va so dd thuy luc cua xe, gi6i thiéu phan mém mé phong thuy
luwc Automation Studio.

Noi dung cu thé bao gom:

Chuong 1: Gi6i thiéu tdng quan vé xe cau container Kalmar.

Chuwong 2: Hé thong thuy lwe xe nang hang container Kalmar DRF 450.
Chuwong 3: Mé phong hé thdng thuy luc xe ciu container Kalmar DRF
450.

Trong qué trinh thuc hién dé tai, véi sy nd luc caa ban than em da cb
gang van dung cac kién thuc da hoc dé thuc hién noi dung dé tai nay. Bén
canh d6 em ludn nhan duoc sy hudng dan nhiét tinh cua thay gido Ths. Ping
Hong Hai - Giang vién truong Pai hoc Hang Hai va cac thay gio, cd giéo
khoa Dién - Dién tir truong Pai hoc Dan Lap Hai Phong cung véi su giup do
cua gia dinh, ban bé em d3 hoan thanh ban do an tét nghiép nay. Trong qué

trinh 1am d6 &4n mac du da cb gang nhiéu nhung vi trinh do, kinh nghiém va



thoi gian ¢6 han nén khdng tranh khoi nhitg khiém khuyét. Em rit mong
dugc sy chi bao, dong gop tan tinh tir céc thay, cO gido va cac ban dong
nghiép dé do &n nay duoc hoan thién.
Em xin chan thanh cam on!
Hai phong 8/2009
Sinh vién: Nguyén Hoang Long

CHUONG 1
GIOI THIEU TONG QUAN VE XE CAU CONTAINER KALMAR



1.1. GIOI THIEU CHUNG VE XE NANG HANG CONTAINER
1.1.1 Gi6i thiéu chung vé xe ning hang container KALMAR DRF 450

Xe nang hang container KALMAR DRF 450 12 mdt loai xe nang hanh
chuyén dung “Reachstacker” kiéu can voi t6i hang phuc vu xép d& hang
container. Day 1a mot thiét bi xép d& chuyén dung hang ning cé stc nang tir
40 dén 45 tan, do cong ty cong nghiép KALMAR cua Thuy Pién san xuit.
Thiét bi nay dang duoc khai thac sir dung rong rai o rat nhiéu cang bién, kho

bai ciia Viét Nam va trén thé gidi.




1. Cau lai 5. Cau chu dong

2. Cabin diéu khién 6. Can 6ng long

3. Pong co diezen 7. Khung nang hang
4. Hop sb truyén dong

Xe nang hang container KALMAR DRF 450 sir dung nguén dong luc chinh
1a dong co diezen VOLVO 4 ky 6 xy lanh thang hang, phun nhién liéu truc tiép
bang hé théng voi phun dién tir, c6 Turbo ting ap khi nap dé nang cao hiéu suat
dong co. Xe co két cau viing chic dé phu hop véi cong viée nang né cua qua trinh
1am viéc, khung xe duoc thiét ké c6 do climg chéng xodn cao, trong tdm cua xe
thap, diéu nay lam tang tinh 6n dinh ciia xe. Cabin diéu khién cia xe co thé di
chuyén vé phia truéc dé tang kha ning quan sat ctia nguoi diéu khién nho mot hé
théng xy lanh thuy luc. Hé thong diéu khién cia xe 1a hé thong diéu khién mém
v6i cac nit bam, dén bdo va man hinh hién thi.

Hé théng hop so truyén dong (di chuyén cia xe) 1a mot hé thong thay doi sb
thuy luc (bang cac ly hop thuy luc) véi cac hé sé banh ring an khop khong d6i,
duoc truyén cong suat tir dong co Diezen thong qua mot bo chuyén d6i momen.
Gom c6 4 0 tién va 4 s6 Iui.

Hé thong truyén luc (hé théng gam) bao gém truc cac ding truyén momen tir
hép so truyén dong dén bo giam tdc vi sai, bd giam te vi sai nay s& phan momen
chuyén dong cho hai cum may o banh xe cha dong trude thong qua céc truc 1ap.

Hé thdng phanh cua xe st dung loai phanh dia ngdm trong dau, duoc dit bén
trong may o cta cac banh xe chu dong. Phanh d6 (phanh tay) cua xe 1a loai phanh
dia, duoc lép trén truc dau vao cua bod giam tde vi sai.

Hé théng 141 cua xe dugc dat & cac banh xe phia sau, truyén dong nho mdt xy
lanh thuy luc tac dong kép.

Cac banh xe dugc lip chit vao may o bang cac kep ham (coc 16p), cau chu

dong c6 cac cap banh xe, cau 1ai c6 cac banh xe don.



Hé thdng nang ha 13 céc thiét bi c6 chirc ning ning va ha hang hoa, hang hoa

duoc nang ha bang mot khung nang lap ¢ dau cua can 6ng 16ng. Hé thong ning ha

duoc phan chia thanh cac co cdu chirc ning: nang - ha can, co - gidn can, quay

khung, dich khung, co - gidn khung, déng md khoa chét, lic khung, nghiéng

khung, mang hang.

Co céu nang ha can c6 chirc ning ning can 1én va va ha can xudng dé
thay d6i vi tri goc cia can

Co cu co - gidin can ¢ chic nang ddy can phy bén trong gidn dai ra hodc
thu ngan vao dé ting kha ning voi hanh cua xe

Co cau quay khung co6 chirc ning quay khung nang va ha theo mot goc
pht hop so véi than xe dé xép da.

Co cau dich khung c6 chic nang dich khung nang vé mot trong hai phia
cho phu hop véi vi tri ctia hang hodc dua trong tAm cua hang vé vi tri
giita so v4i can nang.

Co ciu co - gidn khung c6 chtrc ning trai rong khung nang ra dé xép do
hang container dai 40° hodc co ngan khung nang lai dé xép d& container
20°.

Co cdu déng md khoa chét co chic ning xoay khod chét dé khoa
container vao khung ning va ning ha container hoic md khoa chot dé
tach khung nang khoi container.

Co céu lac khung c6 chirc ning dap tat dao dong cua khung nang va hang
hoé theo phuong doc cua than xe.

Co céu nghiéng khung c6 chirc niang nghiéng khung nang mot goc so véi
mat dat theo phuong doc cua khung nang dé xép do hang container & vi
tri mat dat khong bang phang dan dén container bi nghiéng, mot dau thap

va mot dau cao.



Hé thong diéu khién va man hinh c6 chirc ning canh bao cho ngudi van hanh
nhing tinh hudng nguy hiém va su cb xay ra trong khi van hanh. Céc hé thong nay
con cho phép chuan doan cac hu hong mot cach dé dang va thun tién.

DPong co diezen va hop sb truyén dong duge 1ap bén trong gitta hai dim chinh
ctia xe. Hai bén canh ngoai ctia xe ¢6 dat cac thung dau nhién liéu, thing dau thuy
luc, thung dau phanh. Cabin diéu khién ndm ¢ giira trung tdm xe c6 thé di chuyén
vé phia trudc va néu “lwa chon” cabin c6 thé duoc ning 1én, ha xubng va dich

chuyén vé phia trudc thong qua mot hé théng piston thuy lwe duoc diéu khién.

Nang - ha can

—>
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Co - gian can

Dich khung nang



Co - gian khung nang

Quay khung nang

Lac khung nang

Nghiéng khung nang
1.1.2 Céc thong s6 k¥ thuit ciia xe ning hang container KALMAR DRF 450.
1.1.2.1. Céc thong so chinh.

1. Ky hi¢u: DRF 450 60S5

2. Strc nang 16n nhét: 45 tan

3. Khoang cach hai cau (chiéu dai co s): 6.000 mm

4. Khung néng container: 20’ — 40’ (nang dinh)

5. Sb container xép d& cao nhét: 5 (container 9°6”)

6. Pong co diezen: Volvo TWD 1240VE



- Cong suét theo tiéu chuan 1SO 3046: 246 kW & téc d6 1200vg/ph
- Mémen xoin theo tiéu chuan ISO: 1751 Nm 6 téc d6 1200vg/ph
- S6 xy lanh: 6 xy lanh
7. Hop sb truyén dong: Dana - Spicer Off Highway T32000
- S6 lugng s6 lwa chon. tién - 10i: 4 - 4
8. CAu xe chu dong: Merritor, PRC 753W4H
9. Hé thong phanh:
- Hé thong phanh 1am viéc - banh phanh: phanh dia - dan dong banh phanh
- Hé thong phanh db - banh phanh: phanh 10 xo - din dong banh phanh
10. Hé théng lai: Tro dong thuy luc
11. Banh xe
- Kich thudc 16p xe, trudc va sau: 18.00 x 25 / 40
- Ap suét 16p: 1.0 Mpa
- Loai 10p, trudc va sau: bom khi (khong sam)
12. Cabin diéu khién: Spirit Delta
- Can bang mc 4m thanh trong cabin, gia tri mirc Am thanh v&i dong co
diezen tiéu chuan: max. 70 dB (A)
13. Hé théng thuy luc:
- Bom thuy luc chinh: 04 bom
+ Loai bom: bom piston hudng truc véi dia nghiéng thay doi

+ Ap suét 16n nhat cia bom:

Bom s 1: 2.1 Mpa
Bom s 2: 1.8 Mpa
Bom s 3: 2.9 Mpa
Bom s 4: 3.1 Mpa

- Bom thuy luc hé thong phanh va lam mat, loc dau thuy luc: 02 bom

+ Loai bom: bom banh rang



- Pién 4p ngudn chinh:
1.1.2.2. Cac thong s6 ky thuit van hanh.

1. Strc nang (tan)

+ Ap suat 1on nhét cia bom: 1.8 Mpa
14. Hé thong dién
- Cong suat may phét: 2240W (28V — 80A)
- Ac quy khai dong, dién 4p - dung lugng: 2 x 12V - 140 Ah

H3

24V

A - Container 8°6”

B - Container 9°6”

Chiéu cao nang

Hang 1

Hang 2

Hang 3

Hang 1

Hang 2

Hang 3

H4(mm)

H5(mm)

43*[45

27*

13*

42*[45

27*

13*

15100

18100

2.Kich thuwdc (mm)




Chiéu réng | Ban kinh goc | Cac kich thuéc chinh
lam viéc lai
Al- [A2- |Rl- |R2- |B Y L H3 | Chiéu cao
200|400 |200 |40 gam
11200 | 13600 | 8100 |9400 |4150 |6055- |11200 | 4500 |250
12185
3. Tai trong cua xe: 66400 (Kg)

4. Toc do di chuyén xe:
- Khi khong tai: max 25 km/h

- Khi c6 tai dinh mire 45 tin:  max 21 km/h

1.2. HE THONG CAP NGUON VA PIEU KHIEN.
1.2.1. Vi tri cac bd diéu khién trén xe nang hang container KALMAR DRF

450
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Bo diéu khién cabin KCU (D790-1)

B6 diéu khién man hinh hién thi KID (D795)

Bo diéu khién tay-nut bAm diéu khién KIT (D790-2)

Bo diéu khién than xe truc KDU-F (D797-F)

Ciing 12 vi tri bd diéu khién than xe, lya chon KDU-O (D797-0)
Bo diéu khién khung nang KDU (D791-1)

Ciing 12 vi tri bd diéu khién khung nang, Iya chon KDU (D791-2)

6. B0 diéu khién khung nang cdp chan phai KDU (D791-3)
7. B diéu khién khung nang cdp chan trai KDU (D791-4)
8.

9. B6 diéu khién dong co diezen EDC (D794)

Bo diéu khién hop sb truyén dong TCU (D793)

10.Bo diéu khién than xe sau KDU-R (D797-R)

1.2.2. Thong s6 ky thuat ciia hé thong dién cap ngudn va diéu khién.

1. B6 chuyén doi dién &p ngudn cap.

11



- Dién ap vao: 24 - 28(V)
- bién é&p ra: 12(V)
- Dong dién ra 16n nhat: 20(A)
2. Tin hiéu vao/ra cac bod diéu khién.
e Tin hi¢u vao analog:
- Dién tr¢ thiét bi dau vao: 0 - 200Q

- Dién ap vao tin hi€u anolog: 0 - 5V, dai lam viéc tir 0.5 dén 4.5V

Tin hi¢u ra analog:
- Dién 4p phan hoi: 0 - 24V, trong dai dong dién tir 0 dén 2A

Di¢n ap daura: 0 - 24V, vai yéu cau tham chi€u véi diém nodi dat.

Dién 4p dau ra doi cuc: 0 - 24V, véi yéu cau tham chiéu véi 24V

Tin hi€u vao digital.

Tin hiéu vao digital tir cac cong tac diéu khién.
Tin hi€u vao, U < 5V cho muc logic (0)
Tin hi¢u vao, U >16V cho mirc logic (1)

Trong truong hop khong co tin hiéu, dau vao duoc ndi dat.

Tin hiéu vao digital tir cdc cong tic diéu khién.
Tin hi€u vao, U < 5V cho murc logic (0)
Tin hi€u vao, U >16V cho murc logic (1)
Trong trudng hop khong c6 tin hiu, dau vao dugc nbi dat.
e Tin hi¢u ra digital
- Muc diéu khién cao, 1.5A
Mutc logic (1) cho dién ap ra, U >= 22.5V
Dong tai max, 1.5A
Dong tai mé, 0.15A
Dong tai tirc thoi max, 8A

- Muc diéu khién cao, 5A

12



Muc logic (1) cho dién ap ra, U >= 22.5V
Dong tai max, SA
Dong tai mé, 0.9A
Dong tai tirc tho1 max, 35A
- Mtc diéu khién cao, 10A
Muc logic (1) cho di¢n ap ra, U>=22.5V
Dong tai max, 10A
Dong tai mg, 0.9A
Dong tai tirc thoi max, 70A
- Tin hiéu diéu khién H-bridge.
Muc logic (1) cho dién 4p ra, U>= 22.5V hoic dau ra ndi dat, U= 0V
Dong tai max, 0.5A
Dong tai mo, 0.15A
Dong tai tirc thoi max, 8A.
3. C4c b dicu khien
e Cac bo diéu khién: KCU, KDU-F. KDU-R, KIT, KDU khung nang. ..
- Pién ap ngudn cp: mach cap ngudn 24V.
C6 bao vé cac cyc trong mach cép nguén Vao, ngén mach dau vao va dau
ra khong giy hu hong.
- Nhiét do lam viéc tir -40°C dén 70°C
- Do rung co khi tir 20 dén 500 Hz
e Bo dicu khién KID
- Pién 4p ngudn cp: mach cap ngudn 24V.
Cé6 bao vé cac cuc trong mach cép nguén vao, ngén mach dau vao va dau
ra khong gay hu hong.
- Nhiét d¢ lam viéc tir -30°C dén 70°C
- Man hinh hién thi, 128 x 64 dpi.

13



e B diéu khién hop s truyén dong TCU
- Dién 4p ngudn cip: mach cap ngudn 24V.
Co bao vé€ cac cuc trong mach cép nguén vao, ngén mach dau vao va dau
ra khong gay hu hong.
- Nhiét do lam viéc tir -40°C dén 70°C
e B0 diéu khién dong co diezen
- Dién 4p ngudn cip: mach cap ngudn 24V.
Co bao vé€ cac cuc trong mach cép nguén vao, ngén mach dau vao va dau
ra khong gay hu hong.
- Nhiét d6 1am viéc theo thong tin chi dan.
1.2.3. Giéi thiéu cac thiét bi diéu khién.

1.2.3.1. Vi tri cac thiét bi diéu khién trong cabin diéu khién.

1. Bang diéu khién cac thiét bi cabin bén phai.

2. Tay diéu khién chon s va cac chirc nang khac.
3. Bang diéu khién phia v ling lai.

4. Vo6 lang lai.

14



. Can gat xi nhan.
. Bang ntit bdm diéu khién cac chtrc nang thuy luc.

3)
6
7.
8
9

Nt bdm khan cp cho mach servo (thuy luc).

. Nut bAm phanh db xe.
. Tay diéu khién chinh.

10.Ghé ngdi nguoi lai.
11.Chan ga.

12.Chén phanh
13.Chén con.

14.Hop dién phan phdi véi cau chi.

15.Dong ho gio hoat dong.

1.2.3.2. Chitc ning ciia tay diéu khién chinh.

i) O
[
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1. Nut bim diéu khién lic khung nang (lya chon).
2. 2a. Nut bAm khoa lic khung nang (lya chon).
2b. Nt bam khoa nghiéng khung nang (lua chon).
Nt bam diéu khién quay khung nang.
Nut bam diéu khién dich khung nang.
Nt bam diéu khién dong bd nang khung nang (lua chon).
Pay gat tay diéu khién ngang diéu khién co - gidn can.
Két hop nit bam diéu khién nghiéng khung nang (Iya chon).
Két hop nit bam diéu khién co - gidn khung nang 20’ - 40°

© © N o g B~ W

Nut bam diéu khién dong mé khoa chot container.

10.Pay gat tay diéu khién doc diéu khién nang ha can.

1.3. TRANG BI PIEN - PIEN TU CAC CO CAU LAM VIEC CUA XE
NANG HANG CONTAINER KALMAR DRF 450.

1.3.1. Trang bi dién - dién tir co cAu nang - ha can.

Co cdu nang - ha can gdm hai xy lanh thuy luc dit hai bén than xe va ghép véi
than xe bang hai khop ban 1&, cac dau piston thi dugc két ndi voi can cling bang
cac khop ban 1&. Cac xy lanh thuy luc nay khi dugc cung cap 4p luc dau vao
khoang C+ s& day gidn piston ra va day nang can 1én, 1am ting gbc ctia can so voi
phuong ngang, khi d6 khung nang duogc gan & du can sé duoc nang 1én cao hon so
v6i mit dat. Nguoc lai khi cac xy lanh thuy luc nay khi duoc cung cép ap luc dau

vao khoang C- thi piston s& co lai va ha khung nang xudng thap. Viéc diéu khién

16



duong ap luc dau cho cac xy lanh nay dugc thuc hién nhd cac ngin kéo thuy luc
chinh va servo. Cac van dién tir s& c6 chirc nang dong mo diéu khién duong ap luc
dau servo, duong dau servo nay lai diéu khién dong mé cac van ngan kéo thuy luc
chinh. Nhu vay tur viéc diéu khién cac van dién tur thong qua hé théng trang bi di¢n
- dién tir ta diéu khién dugc co ciu nang - ha can.
1.3.1.1. So’ d6 dién nguyén 1y co ciu ning - ha cin

So d6 dién nguyén 1y co cdu nang - ha can xe niang hang container KALMAR
DRF 450 duoc biéu dién trén cac hinh 1.2, hinh 1.3, hinh 1.4, hinh 1.5

17



MG, 3

an

N

-hac

A

om.
00 ot ) oo PR

o
fam mpon o 0 04 g QR 0

én co cau nang

18

*A

Y

¥ I T ] L T T 11 7 ] T ] z T A
] 00L0°0O¥OEYY xu=w>0—. ynauy —— - 905010 o vy FWRASA PRRRURANEN PPPVIL:L
o o Bsag v w— 9 wom Wy 500 Ns3 W SaNOvD b Ay | |
/s 057007 V440 SPuskor Sy VV R = ]
\l!l oo e g-ﬂz e £ uneg b 2 Bugpwy Bopuy | N H
o
L)
h =
- ZILR0I0Y0ENY
Q-LEX: €4HD0I0ISOEPYININKOV LY+
ZAU0I0SENY
ZUI0EIOEIY
SOOI PENSISSYHO
VTN
_l lllllllllllll 1
|
1060
YU IHEN | o— F—— m ¢ M”E o Sex_ o oo
_.ﬂnﬁ%‘. o Bopewy - [ 3000 3 b v
Toox- ) six- | |
|
YO0 IHEN ) ﬂ_
1610 |
wy Bopuy T 3 5200° 13 W
O o Sex- | = |
_ T e S _
[ | |
vg_ P BoRy _ (23] 7 V00 12 » 2] _
200x- siex- |
I — _ [omomen ]|
Vo L = ™ 7 [ e
- G 2 @ 7 Ot i 1 S o L
Loox- sIex- I A— ™ 7 T
| siex [ |
1
_ 2 57 e ™ we L= ] s
13 70 P * 3
800X~ w_ww. i _ 278 _
_ L1 _ YOZROL0 PHOEVY
| P2l L L 200 3 & w0 W.si%n.
7 50 [ | siex Loox
800X- 18X | 5L I
|
9 SHI00° 6 6 _
Lo0x- SIgx- | " I
|
[y S0 W % |
Ioox- SO | u |
|
[y 00 |
100X m_nww e | 3% I
| r VUGN
W o W L 2 W 4] b
Lo TS | vy ] s 1o0%
G1g jaraT]
8 T 1 T 9 sV [ 1| ¥ T € T [3 ] \

dién nguyén ly di€u khi

A

o)

N

Hinh 1.2: So d



I L I S | s L1l ’ | ¢ | ¢ 2, .
0010'8Y0EVY umop/dn woog ynau) | ———— oo ) R PRGN RELL |
o gy - 9 e mgwy ) |
06F-007 V20 & D) s L BN = -3 [
b pauyd wogseni | Jetule) EL B = I |
LFINOLLVYINIOR m mq
AT . YRR
Sl T Wi S Ea =y a e S o el w mm
nax- naxe [}
25004 —‘
o 3 «-*
|
TR0 TN e YTLOM HOEKY — |
U wawn | o O w0 = e T T2 o H&m&. -cm
W 173 |
15004~ 1
']
e [
Fiour Whd ] mrx [T ruwm“' e 7 (o [ " _&&q
so0akc ad
WSS MO TR
W0 LEINK0E
= ~ g [
J\J\ o] 2 W ®  em | [ L
{ |
20094 R
/ ™
WY
— G 25 T v Cre 1 i _wss.
Hax:
1008A-
U
[ remmovery [
wBS._ Wd T h T (= T G173 T Cew v FUl0
wx- o L w |
i 10094~
a Wl g
upgaLx- -
NMOQ/dN ONIdNVD
RN 1
e TR T e Y T 7 (=g L= i
2 R - e i | VR il
UL ]
wgax

an

A _hac/\

7
A

én co cau nang

?
A

Hinh 1.3: So d6 dién nguyén 1y diéu khi
19




(4

an

1

-hac

n

14
A

cn CO Cau nang

2

éu khié

~

1

20

L . z I g | 5 A I 1 ] ¢ [ |t
.m.l; Ocvo.mvonw‘“ 89S + 40 Il —— ; - i -...!“ , - SOMRNA PRPORBRN PFRVNEL-L
A, | VRO BeA+dose _NE_S_Vv i e N - EE
X X X X d0 "8 + wooq Bojeuy 9
X X X X X X | dO 98\ +wooq Bojeuy +8jeasxi4 | §
X X X X X X d0 98| +8Jeds Xi4 14
X X X X X X X do"%eN +opas ukQ | ¢
X X X X X X d0 ‘feoude3 14
X X X X dO Tediueyospy }
3
veeL | el WL L (77} LLL | €189L | TI-B9L | L1-89L | 01-89L
eibiq | eybiq | Boeuy | Bofeuy s uogaung
i
il
— ik
¥ [ Zn) w& T wm
i
| m——
Y6 v s _|_3u!i.|t -
mi.!.a (3} MNSA (3
ol
W0L'SSOEYY
............................................................................................... L
i
] VISIC HTUDOLO'HOENY Vv Iy
| T TN wﬁx. 3
u
v . e e
v =
i i [ ) =
[ )
™ wh WU

1\

Hinh 1.4: So d6 dién nguyén ly di

[] ] 9 g V 11 v 3 T z T 1




] | L L 9 - L S L — 12 L £ | 4 | }
10 00L0°SYOEYY 3[eag + 4O I —_— om0 | o | e A O AL,
ey o bomeg vy - 9 e v g | 2500 [ W SO mbam N | | |
e 06F-00F V4ua Bgh + d0 Sy D) o woi | e | mon] w wieo =
4
WSS (313
:
sige [ - ol N0 num
L Viaa lomy £2y DA 2 A3 T Jmll.&lﬂv s L5
e Wil T 3 Wi
cheuex UWE o nm
0520 m_
| ovwoioview |
Hae T 7 GEE | b e
oLEx- s
SR
+5.0 rou - [ Wi £ ¥ N
hax £ 14 VT ET
187 1570 gaLax
WO il
0 m...i “é 7 @ T JﬁN_l [
ho T 7 T [ Wi I I R
01-99.8X- 0189l 0199L8X- sy wx-
= [ vemowmen
13 [ _ SRR AY Hil
e
Er |
L
Yo loRey TR T
OO 10
ST
% ] 3 R W60
= wer e - (s ]
XV ONRIIILS HOSN3S
VIO =
WAl [y D G2 53— - L=
i o g | U
N OO0 PHOEYY —
] uz e W[ o _x.En.
wizzex- naex- -

an

1
A

-hac

n

14
A

€n co cau nang

21

Hinh 1.5: So d6 dién nguyén ly diéu khi




1.3.1.2. Chikc ning cac phén tir

o Lever 815 : tay diéu khién

Tay di¢u khién dugc tich hop cac nat bam va bién tré cung cap cac tin

hiéu di€u khién dudi dang tin hi€u analog cho cac co cau lam vi¢c cla xe nang:

— P1 : Bién tr¢ cung cap tin hi¢u diéu khién co cau nang - ha can

— P2 : Bién tr¢ cung cap tin hi¢u dieéu khién co cau co - gian can

— P3: Bién tr& cung cip tin hiéu diéu khién co cau quay khung ning

— P4 : Bién tré cung cap tin hi€u di€u khién co cau lac khung nang

(lura chon)

— T1-1&T1-2:Cacnit bam diéu khién co cau dich khung ning

— T3-1& T3 -2 Cac nit bdm diéu khién khoa co ciu lic khung nang

va co cau nghiéng khung nang (lya chon)

— T2 : Nuat bam diéu khién co cau dong mé khoa chét container

— T4 : nat bAm két hop.
e D790-1 : By diéu khién ca bin KCU (bd diéu khién trung tim)
e D791-F : Bo diéu khién khung nang KDU-F

e Y6005:
e Y6004 :

e Y6051
e Y6052

e Y6001:
e Y6002 :

Van tu diéu khién nang can

Van tir di€u khién ha can.

: Van tir diéu khién dudng dau tai sinh ndng bén phai

: Van tir di€u khién duong dau ti sinh nang bén trai.

Van tur di€u khién khoa duong dau hoi ha can bén phai

Van tu diéu khién khoa duong dau hoi ha can bén trai

e D797-R : Bo diéu khién than xe sau KDU-R

e B769-1: Senso giam chan (khi bat diu nang can & vi tri thdp nhat)

e B771: Senso vi tri goc can (65°)

e B777 : Senso vi tri chiéu dai can (1,5m)
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e B7221: Senso vi tri cau lai
1.3.1.3. Nguyén ly hoat dong

Sau khi bat chia khoa dién cac bd diéu khién s& dugc cép nguén tur nguén
dién ac quy. KCU kiém tra hé théng va néu hé théng & trang thai binh thudng thi
s& hién thi 1én man hinh va cac dén bao, cho phép xoay chia khoa khoi dong dong
co diezen cung cap ning luong quay cac bom thuy luc, bom dau ap luc cho hé
thng lam viéc.

Pua tay diéu khién vé vi tri diéu khién nang can, bién trd P1 sé& di chuyén ra
khoi vi tri cAn bang ban dau va cung cap tin hiéu analog dudi dang dién ap(3.0V -
4.5V) cho bd diéu khién KCU (D790-1), KCU xir Iy tin hiéu rdi cap cho bd diéu
khién than xe trudc KDU-F (D797-F) thong qua dudng truyén mang CAN-bus.
KDU-F nhan tin hiéu digital tir KCU r6i xr 1y va cung cip cho van tir diéu khién
nang can (Y6005), tin hiéu diéu khién analog (U = 24V). Tuy theo vj tri tay diéu
khién ta duoc vi tri ctia bién trd P1, s& ¢6 muc tin hiéu diéu khién cao hay thap (tir
3.0V - 4.5V), tin hiéu dau ra diéu khién van tir c6 gia tri dong dién tir 380mA (van
tir s& m& nho nhat va tbc do nang can chim nhat) dén gia tri dong dién 16n nhat
650mMA (van tir s& mo 16n nhat va tbc dd nang can nhanh nhat).

Bf’)ng thoi khi can nang cao khoi vi tri thép nhat mot g6c s€ mat tin hiéu cua
senso giam chan B769-1 cap cho bd diéu khién than xe sau KDU-R (D797-R).
KDU-R xt 1y tin hiéu rdi truyén tin hiéu diéu khién qua mang CAN-bus cho KDU-
F, KDU-F xt Iy va cép tin hiéu diéu khién cho van tir duong dau tai sinh bén phai
Y6051 va bén trai Y6052 md ra, cung cap dau ap luc thém cho duong dau nang
can lam ting thém tdc d6 nang can.

Khi dua tay diéu khién vé vi tri can bang (dién ap tin hiéu: 2.0V - 3.0V) thi
van tir nang can Y6005 s& mat tin hiéu diéu khién, dudng dau ap luc bi ngat khong

cép vao xy lanh 1am xy lanh dimng lai.
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Dua tay diéu khién sang vi tri diéu khién ha can, bién tré P1 cép tin hiéu diéu
khién (dién ap tin hiéu diéu khién ha can: 2.0V - 0.5V) cho bd diéu khién cabin
KCU, KCU xir 1y tin hiéu 1di truyén cho by KDU-F, KDU-F nhan tin hiéu, xir 1y
va cap tin hiéu diéu khién analog (U = 24V) cho van tir ha can Y6004 mé ra cép ap
luc dau vao khoang C- ciia Xy lanh nang ha can, dong thdi KDU-F ciing cap tin
hiéu diéu khién cho van tir khoa duong dau héi ha can bén phai Y6001 va bén trai
Y6002 mo ra, dau thuy luc tir khoang C+ s& chdy vé thung va xy lanh thuy luc s&
ha can Xuéng. Tdc do ha cén sé phu thudc vao vi tri tay diéu khién, dong di¢én diéu
khién van tir khoa duong dau hoi ha s& thay doi tir 380mA - 650mA.
1.3.1.4. Cac bao vé

Bao vé qua tai phia sau (qua tai cau l4i): khi xay ra dong thoi goc can 16n hon
650, can gian ra khong qua 1.5m va téc do xe di chuyén 16n hon 10 km/h

Khi goc can 16n hon 650 va can gidn ra khong qua 1.5m, cac senso B771 va
B777 mét tin hiéu cép cho bo diéu khién than xe sau KDU-R. Déng thoi khi toc do
xe di chuyén 16n hon 10 km/h thi KDU-R xtr 1y tin hiéu va truyén tin bao qua tai
phia sau dén bo diéu khién KID(D795), KID s& xir 1y va hién thi tinh trang qua tai
trén man hinh va dén canh bao. Tin hiéu bao qua tai cling dugc truyén dén bo diéu
khién khéac xir Iy tin hiéu va truyén tin hiéu diéu khién khoa tat ca cac chirc ning
thuy lyc.

Bao vé qué tai nang: khi ndng hang vuot qua strc nang dinh mirc s& xay ra mat
can bang ctia xe, phan dudi xe bi nang 1én. Nhod co cdu bao vé qua tai co khi senso
vi tri cau lai B7221 sé tach ra khoi miéng sdt cam bién va mat tin hiéu cép cho bo
diéu khién than xe sau KDU-R. KDU-R xir 1y tin hiéu va truyén tin bao qué tai
phia sau dén bo diéu khién KID, KID sé& xir ly va hién thi tinh trang qua tai trén
man hinh va dén canh bao. Tin hiéu bao qua tai ciing dugc truyén dén bo dicu
khién khéac xir Iy tin hiéu va truyén tin hiéu diéu khién khoa tat ca cac chirc ning

thuy luc.
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1.3.2. Trang bj dién - dién tir co' cAu co - gidn cin.

—>

w1110

Co céu co - gidn can gdbm mot xy lanh thuy lyc dugc dit bén trong cua hai
doan can 6ng 16ng. Pau cudi cua xy lanh duoc ghép ndi vdi doan can c¢d dinh bén
ngoai bang mot khdp ban 1¢, con dau dau cua piston duoc ghép ndi véi doan can di
dong (gian dai) bang mot khdp ban 18. Khi khoang C+ ctia xy lanh duge cap ap luc
dau s& day piston chuyén dong di ra ddy doan can di dong gidn dai ra 1am ting
chiéu dai can, tir 46 tang tim v&i xép d& hang cua xe nang. Nguoc lai, khi cap ap
luc vao khoang C- cua xy lanh s& day piston chuyén dong di vao cudi xy lanh,
piston s€ kéo doan can di dong co ngén lai dé giam chiéu dai can.

Viéc diéu khién co ciu co - gidn can ciing gidéng nhu co ciu nang ha hang,
thong qua viéc diéu khién cic van tir servo.
1.3.2.1. So' d6 dién nguyén Iy co cdu co - gidn can

So dd dién nguyén 1y co cdu co - gidn can xe nang hang container KALMAR

DRF 450 dugc biéu dién trén cac hinh 1.6, hinh 1.7
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1.3.2.2. Chitc ning cac phén tir

Lever 815 : tay diéu khién

— P1: Bién tré cung cap tin hiéu diéu khién co ciu nang - ha can

— P2 : Bién trd cung cip tin hiéu diéu khién co cdu co - gidn can

— P3: Bién tr& cung cép tin hiéu diéu khién co cdu quay khung nang

— P4 : Bién tr& cung cap tin hiéu diéu khién co ciu lic khung nang (lya
chon)

— T1-1&T1-2:Cacnit bam diéu khién co cdu dich khung ning

— T3-1& T3 -2 Cac nat bam diéu khién khoa co ciu liac khung nang
va co cdu nghiéng khung nang (lya chon)

— T2 : Nut bam diéu khién co ciu dong mé khoa chdt container

— T4 : nat bam két hop.

D790-1 : Bo diéu khién ca bin KCU (b6 diéu khién trung tam)

D797-F : Bo diéu khién than xe truéc KDU-F

Y6006 : Van tir diéu khién gian can

Y6007 : Van tir diéu khién co can.

Y6062 : Van tir diéu khién ngat bom thuy luc

Y6046 : Van tir diéu khién duong dau tai sinh gidn can.

Y6050 : Van tir diéu khién khoa duong dau hdi co can.

D797-R : Bo diéu khién than xe sau KDU-R

B769-3 : Senso giam chan trudc (lya chon)

B769-3 : Senso giam chan sau.

1.3.2.3. Nguyén ly hoat dong

Dua tay diéu khién vé vi tri diéu khién nang can, bién tré P2 s€ di chuyén ra

khoi vi tri can bang ban dau va cung cép tin hiéu analog duéi dang dién ap (3.0 V -
4.5V) cho bd diéu khién KCU (D790-1), KCU xir Iy tin hiéu rdi cap cho bd diéu
khién than xe trudc KDU-F (D797-F) thong qua dudng truyén mang CAN-bus.
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KDU-F nhan tin hiéu digital tir KCU r6i xt 1y va cung cip cho van tir diéu khién
gidn can (Y6006), tin hiéu diéu khién analog (U = 24V). Tuy theo vi tri tay diéu
khién ta dugc vi tri cua bién tré P2, s& c6 murc tin hiéu diéu khién cao hay thép (tur
3.0V - 4.5V), tin hiéu dau ra diéu khién van tir c6 gia tri dong dién tir 380mA (van
tir s& mé nho nhét va téc d6 gidn can cham nhat) dén gia tri dong dién 16n nhat
650mMA (van tir s& md 16n nhat va téc do gidn can nhanh nhat).

Khi gi&n can khoi vi tri ngan nhat mot doan 1m s& mat tin hiéu cta senso giam
chan B769-3 cip cho bd diéu khién than xe sau KDU-R (D797-R). KDU-R xtt ly
tin hiéu roi cap tin hiéu analog (U = 24V) diéu khién cho van tir dwong dau tai sinh
Y6046 md ra, cung cip dau ap luc thém cho duong dau gidn can lam tang thém toc
d6 gidn can.

Khi dua tay diéu khién vé vi tri can bang (dién ap tin hiéu: 2.0V - 3.0V) thi
van tir ning can Y6006 s& mat tin hiéu diéu khién, duong dau ap luc bi ngit khong
cap vao xy lanh lam xy lanh ding lai.

Pua tay diéu khién sang vi tri diéu khién co can, bién trg P2 cap tin hiéu diéu
khién (dién ap tin hiéu diéu khién: 2.0V - 0.5V) cho bd diéu khién cabin KCU,
KCU xt 1y tin hiéu rdi truyén cho by KDU-F, KDU-F nhan tin hiéu, xt 1y va cap
tin hiéu diéu khién analog (U = 24V) cho van tir ha can Y6007 mé ra cép ap luc
dau vao khoang C- ctia xy lanh co - gidn can, déng thoi KDU-F ciing cip tin hiéu
diéu khién cho van tir khod duong dau hoi co can Y6050 mé ra, dau thuy luc tir
khoang C+ s& chay vé thung va xy lanh thuy luc s& co can lai. Téc d6 co can s&
phu thudc vao vi tri tay diéu khién, dong dién diéu khién van tir khoa duong dau

hdi co can sé& thay ddi tir 380mA - 650mA.

1.3.3. Trang bi dién - dién tir co cAu quay khung nang.
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Co cau quay khung nang dugc din dong boi hai dong co thuy luc qua mot hop
giam tdc hanh trinh va hai vanh ring lip trén khung nang. Hai dong co thuy luc
duge ndi song song vao mot blok van thuy luc. Vi¢c diéu khién co ciu quay khung
nang ciing duoc thuc hién bang viéc diéu khién van tir servo quay khung nang.
1.3.3.1. So' d6 dién nguyén Iy co cau quay khung nang

So d6 dién nguyén 1y co cdu quay khung nang xe nang hang container
KALMAR DRF 450 duoc biéu dién trén cac hinh 1.8, hinh 1.9
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Hinh 1.9: So d6 dién nguyén 1y diéu khién co cau quay khung nang




1.3.3.2. Chikc ning cac phén tir
o Lever 815 : tay diéu khién
— P1 : Bién trd cung cip tin hiéu diéu khién co cau nang - ha can
— P2 : Bién trd cung cip tin hiéu diéu khién co cdu co - gidn can
— P3: Bién tr& cung cép tin hiéu diéu khién co cdu quay khung nang
— P4 : Bién tr& cung cap tin hiéu diéu khién co ciu lic khung nang (lya
chon)
— T1-1&T1-2:Cacnit bam diéu khién co cdu dich khung ning
— T3 -1 & T3 -2 Cac nit bam diéu khién khoa co cau lac khung nang
va co cdu nghiéng khung nang (Iwra chon)
— T2 : Nut bam diéu khién co ciu dong mé khoa chdt container
— T4 : nat bam két hop.
e D790-1: By diéu khién ca bin KCU (bd diéu khién trung tam).
e D791-1: Bo diéu khién khung nang KDU.
e Y6008 : Van tir diéu khién quay khung nang chiéu kim dong ho.
e Y6009 : Van tir diéu khién khung nang ngugc chiéu kim doéng ho.
e Y6003 : Van tir diéu khién mé chire nang thuy luc khung ning.
e D797-R : Bo diéu khién than xe sau KDU-R.
1.3.3.3. Nguyén ly hoat dong
Bam nit diéu khién quay khung bén trai, bién trd P3 s& di chuyén ra khoi vi tri
can bang ban dau va cung cp tin hiéu analog dudi dang dién ap (3.0V - 4.5V) cho
bd diéu khién KCU (D790-1), KCU xit 1y tin hiéu rdi cip cho bd diéu khién khung
nang KDU (D791-1) thong qua dudng truyén mang CAN-bus. KDU nhén tin hiéu
digital tir KCU 1di xtr 1y va cung cép cho van tir diéu khién quay khung nang chiéu
kim ddng ho (Y6008), tin hi¢u diéu khién analog (U = 24V). Pong thoi KCU ciing
truyén tin hiéu cho bo diéu khién than xe sau KDU-R (D797-R), KDU-R nhan tin

hiéu xir Iy va cap tin hiéu diéu khién (U = 24V) cho van tir diéu khién mod chuc
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nang thuy luc khung nang (Y6003). Lic nay ap luc dau thuy luc méi cdp cho
motor thuy luc va quay khung nang theo chiéu kim dong hd. Tuy theo mirc do sau
clia nut bam ta duoc vi tri cta bién trg P3, s& ¢ muc tin hiéu diéu khién tr 3.0V
dén 4.5V, tin hiéu dau ra cia KDU diéu khién van tir co gia tri dong dién tu
380mA (van tir s& md nho nhét va téc do quay khung chim nhat) dén gié tri dong
dién 16n nhit 650mA (van tir s& mo 16n nhit va tbe do quay khung 16n nhét).

Khi tha tay khoi nut bam diéu khién quay khung nang sé& c6 gia tri dién &p tin
hiéu: 2.0V - 3.0V thi cac van tir diéu khién quay khung (Y6008) va (Y6009) s& mat
tin hiéu diéu khién, duong dau ap lyc bi ngat khong cip vao motor thuy luc 1am
khung nang dung lai .

Bam nut diéu khién quay khung bén phai, bién tré P3 cap tin hiéu diéu khién
(dién ap tin hiéu diéu khién: 2.0V - 0.5V) cho bd diéu khién cabin KCU, KCU xtr
1y tin hiéu rdi truyén cho bo KDU va KDU-R, KDU nhén tin hiéu, xt Iy va cép tin
hiéu diéu khién analog (U = 24V) cho van tir diéu khién quay khung nang nguoc
chiéu kim déng hd (Y6009). Va KDU-R nhén tin hiéu xtr Iy va cdp tin hiéu diéu
khién analog (U = 24V) cho van tir diéu khién mé chtrc ning thuy lyc khung nang

Y6003. Khung nang s& quay theo chiéu nguogc chiéu kim dong hd.

1.3.4. Trang bi dién - dién tir co cdu dich khung nang.

Co cdu quay khung niang gém hai xy lanh thuy luc tic dung nguoc chiéu
nhau. Khi xy lanh 1am viéc (mdt kéo va mot ddy) s& day phan khung nang dich

sang bén phai hoac bén trai mét doan 0.8m so vai vi tri can bang dau can. Viéc
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diéu khién co ciu dich khung nang ciing ciing duoc thuc hién bang viéc diéu khién
van tur servo quay khung nang.
1.3.4.1. So d6 dién nguyén Iy co ciu dich khung ning.

So dd dién nguyén 1y co céu dich khung nang xe nang hang container
KALMAR DRF 450 duoc biéu dién trén cac hinh 1.10 va 1.11.

35



L ] z _ 9 s L 1T J | ¢ _ 4 | B W
10 00L0°0¥0EYV YonsAor ynaiy ————— wom | om0 | ow v SRR RPN PPVARLEL
il ] = LY g | 2502 Ns3d 2700 Snavo b iy | |
i 0G¥-00% V2 wefor's D) L = S
N 60 vy | Jewlje L | ol

w
RN |
UM -
- TIH00I0Y90EKY
(1733 310010 IS0EPYANINHOVLLY+
LS00 DS0ENY
ZTU0HENY
501010 PHENVSISSYHO+
LU0 TIENY
ml |||||||||||||| 1
{ T
10610
(v _ T 1" S | L
v e T3 i _
9100 3 }
e Loox- i Siex- | K |
|
YO0 IR | |ﬂ_.|
I |
VO Sopwy W 7 o 0 m
W+ T s I = |
| _
FYOUNN HOEW _ ]ﬂ|
_..ﬁ!%. P SoRvy 2] ¥ W0 12 ] u _
100x SheX- | |
— YOU0I0 EYY
3 Fry 0 _ O wme ma.ei_! g
O \d |
200X SeX: I % _@ 7 T T
shex [ |
1
_ 7z P e ™ L . o
[ 0 [T 3 3
00X clex 3] L |
| i | TOUI0PHENY
- - 1H6L0
| 2 T @ G o |
T [ [T | siex Loox
%00¢- sy | A I
|
9 94200 6} h ) _
100x- SIgx- | " I
|
St SH00 [ As _
100X SIoX- _ u _
|
1 £00 _
oo o e | ™ |
| I VOUO0 RN
0y Wi IR T W 7 vl
Lo0x- s | L ] s Loox- L
G1gJons]

oMVIG, 3

ang

A

v ey U g g e

dich khung n

I'4

A

“payom
2t 0q g copmne ) o g

€n Co cau

2

e
110 Ongn g B 19U T RAMTD B
khié

e i o . 00 g @ 4 pach o9 0w

€u

Y

36

Y

Hinh 1.10: So d6 dién nguyén ly di




T 3 9 | & . 1 v

L
0010'LS0EVY
T B rany

I
1] uogouny [y inaliy o oo | oM NEN PORORAR PPVIRIL=L
w——rn g - 9 wew Sanavmbmm iy |}
) 05007 Y34d uopyuny vv e zw | v s
/. sen | Jewje) M =R
WILOWSSIEN
AN
o5
TSN
A apeply
ex
LHOM LIHS3QIS
[sommonen | [ sowmerner |
-_mﬁh%. [ temmno _|_wa_/ "n:x. = ) = .—bm 0 . 11810
08k
JE: 1|
’ STURGKD PHOEH ORI
ﬁ o0 e mi. T € ), T - sﬂn e i VIS0
L2
4
| mmeooew | |
-—Moz%h L__m  |® o [ < : S IR .ao;ss.
WX 11
G109k
0z
LTHDSO TIEHY _ _§
g )5 va .. Il
Cw %% i D i (I TR
HO0B+ e = i [0

37

Hinh 1.11: So d6 dién nguyén ly diéu khién co cau dich khung nang




1.3.4.2. chirc niing cac phan tir

o Lever 815 : tay diéu khién

P1 : Bién tr¢ di€u khién co cau nang - ha can
P2 : Bién tr¢ diéu khién co cau co - gidn
P3 : Bién tr¢ dieéu khién co cau quay khung nang

P4 : Bién trd cung cap tin hidudiéu khién co cdu lic khung nang (lua

chon)

T1-1& T1-2: Céacnat bAm diéu khién co cdu dich khung nang
T3 -1 & T3 - 2 Céc nut bam diéu khién khoa co cau liac khung nang

va co cdu nghiéng khung nang (lwa chon )

T2 : Nut bdm diéu khién khod chét container
T4 : Nut bam két hop.
D790-1 : Bo diéu khién ca bin KCU (b6 diéu khién trung tam)
D791-1 : Bo diéu khién khung ning KDU
Y6020 : Van tir diéu khién khung nang sang trai
Y6021 : Van tir diéu khién khung nang sang phai

1.3.4.3. Nguyén ly hoat dong.

Khi bam nat chuyén dich khung nang bén trai T1- 1 hodc bén phai T1- 2, cAp
tin hiéu diéu khién (U = 24V) cho bo diéu khién ca bin KCU (D790 - 1) théng qua
mang CAN-bus. KDU nhan tin hiéu tir KCU rdi st Iy va cap cho van tir diéu khién

dich khung sang bén trai Y6020 (tmg voi ntit bAm T1-1) hodc van tir diéu khién
dich khung bén phai Y6021 (tng véi nat bAm T1-2) tin hiéu diéu khién (U = 24V)
. Pong thoi KCU ciing chuyén tin hiéu cho b diéu khién than xe sau KDUR-R
(D797-R), KDU-R nhan tin hiéu Xt 1y va cap tin hiéu diéu khién (U = 24V) cho

van tir diéu khién mé& chtre niang thuy lue khung nang Y6003. Luc nay ap luc dau

thuy lyc méi cdp cho xy lanh thuy luc dich khung ning sang bén trai hodc bén

phai.
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CHUONG 2
HE THONG THUY LUC XE NANG HANG CONTAINER
KALMAR DRF 450

2.1. GIOI THIEU CHUNG VE HE THONG THUY LUC CUA XE.

Xe nang hang container KALMAR DRF 450 dugc trang bi ngudn dong luc
chinh b::ing nguén dong lyc thuy luc cho cac co cdu lam viéc. Hé théng thuy luc
ctia xe dugc cung cip boi sau bom thuy luc lai truc tiép boi dong co diezen, bao
goém bdén bom thuy luc chinh 1a cac bom piston hudng truc c6 kha nang thay doi
goc cua dia nghiéng cung cip niang luong cho hé thong 1am viéc cia xe : co cu
nang - ha va ra - vao can, cic co cau ciia khung nang, hé thong 1ai va hai bom thuy
luc loai banh rang phuc vu cho hé thong lam mat dau thuy luc va hé thong phanh
ctia xe. Cac bom thuy luc nay duoc lip thanh hai ddy, mébi ddy bao gdm hai bom
thuy luc piston hudng truc va mot bom banh rang, cac bom thuy thuy Iuc piston
hudng truc trén mot diy dugc ndi co khi va thuy luc v6i nhau theo timg cdp cho
nén c6 thé coi nhu mdt bom, cac van mét chiéu s& dam bao cho cac bom khéng

hoa sang nhau.

Q1 450



1. Bom chinh 1 4. Bom chinh 4
2. Bom chinh 2 5. Bom ddu phanh

3. Bom chinh 3 6. Bom lam mat may

Cac bom thuy luc bén trai (bom chinh 1 va bom chinh 2) cung cép cho hé
théng van ctia co cdu nang - ha va ra - vao can, dong thoi cho cac co cdu cua
khung nang. Cac bom thuy luc bén phai (bom chinh 3 va bom chinh 4) cung cip
cho hé théng 14i, servo va céc van ctia co ciu nang - ha va ra - vao can. Mot van uu
tién s& dam bao ludn cb ap sudt cho hé théng 1ai va tam ngit dong chay dén cac
van clia co cAu nang - ha va ra - vo can ciia cac bom bén phai.

Bom thuy luc ¢6 dinh (bom vi tri 5) cung cip cho hé théng phanh, hé thong
nay hoa toan tac dong doc 1ap vai hé thdng thuy lyc trén, bom nay sé& cap cho cac
binh tich thuy lyc thong qua mgt van nap.

Bom thuy luc ¢b dinh (bom vi tri 6) ¢6 nhiém vu bom dau thuy luc qua hé

thdng két 1am mat va bau loc dé lam mat roi dua tha vé thung dau.

2.2. SO PO HE THONG THUY LUC XE NANG HANG CONTAINER
KALMAR DRF 450.
2.2.1. So' @6 hé thong thuy luc than xe.

Hé thdng thuy luc than xe dugc biéu dién trén hinh 2.1, bao gdm sdu bom
thuy lyc cung cdp cho cac co cdu nang - ha va ra vao can, hé thong lai, hé thong

phanh cta xe 1am mat dau thuy luc.
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2.2.1.1. Chirc niing cc phan tir.

© 00 N o o1 A W DN P

| T T e S = G G O At W S S S
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20.
21.
22.

. Xy lanh nang hai can.

. Van khoé xy lanh nang - ha can.
. Xy lanh ra vao can.

. Van khoé xy lanh ra vao can.

. Xy lanh nang hai can.

. Van khoa xy lanh nang - ha can.
. Binh tich 4p lyc dau phanh.

. Van phanh.

. Xy lanh phanh d5.

. Cong tic bao dén phanh.

. Xy lanh phanh.

. Banh phanh.

. Cong tic bao ap lyc dau phanh.
. Cong tac bao dén phanh db.

. Cong tic bao cat li hop.

. Van nap binh tich ap luc.

. Két 1am mat dau phanh.

. Van nhiét d di tit.

. Xy lanh lai.

Van lai.
Bau loc phanh.

Bau loc thuy luc.

2.2.1.2 Nguyén ly hoat dong.

23.
24.
25.
26.
27,
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.

Két 1am mat dau thuy lyc.

Bau loc dau thuy lyc tinh.

Van uu tién.

Bom lam mat va loc dau thuy luc.
Bom thuy luc 3 va 4.

Van con thoi.

Van gai ap xuat thuy luc

Van khong tai khung nang.

Van con thoi.

Bom hé théng phanh.

Bom thuy luc 1 va 2.

Van khoa dau thuy luc khung nang.
Van mot chiéu.

Van xa.

Van khod bom khong tai.

Van giam ap.

Binh tich ap luc servo.

Bau loc thuy lyc servo.

Cum van diéu khién nang - ha vara -

Va0 can

42,
43,
44,

42

Puong ap luc cdp cho khung nang.
Puong dau héi tir khung nang.

Khoi van cau xe



+NAang can : Dau thuy lyc tir thing dau dugce dwa va cac bom 1 va 2 (33) bom
v6i ap lyc cao qua van mot chiéu (35) 1én dau vao P cia cum van diéu khién nang -
ha va ra - vao can (41), dong thoi cac bom 3 va 4 (27) ciing bom dau qua van mot
chiéu va van wu tién (25), néu trong truong hop co cau cua lai xe khong hoat dong
(khi chua quay vo lang diéu khién 14i) thi dau ap luc nay sé ciing dugc dua vao dau
vao P con lai cia cum van (41). Dong thoi mot phan dau ap luc duoc dua qua van
giam ap (38) dé giam ap luc xubng con 35 - 40bar, cung cip ap luc dau servo cho
cum van (41). Ap luc dau servo duogc gitr 6n dinh nhé mot binh tich ap (39) va lam
sach thong qua bau loc (40) r6i dua vao dau PP cta cum van (41).

Khi c6 tin hiéu dién diéu khién cap cho cudn day ctia van tir nang can, dudng
dau servo s& dugec mé qua van servo nang can va dua vao tac dong 1én dau trén cua
van thuy luc chinh co cdu nang - ha can, day con truot ngan kéo chinh xuéng dudi.
Dau thuy luc ap luc cao tir cac dau P cta cum van (41) s€ dugc m¢é sang cua Al
ctia cum van (41) va cip 1én cac cira VA ciia cac van khoa xy lanh nang - ha can (2
va 6).

Khi c6 tin hiéu dién diéu khién cip cho cudn day ciia van tir nang can thi dong
thoi cling ¢6 tin hiéu dién diéu khién cip cho cudn day cia van tir khoa xy lanh
nang - ha can, md dudng dau cap ap luc cao 1én khoang C+ cua cac xy lanh nang -
ha can (1 va 5), tic dong day cac piston (I va 5) chuyén dong di 1én nang can ting
gdc nghiéng cla can so véi phuong ngang. Dau thuy lyc tir khoang C cua cac xy
lanh (1 va 5) s& di qua van (2 va 6) vé ctia T ctia van (2 va 6) va ctia B ctia cum van
(41).

Tur cira B1 cta cum van (41) dau thuy luc s& di qua ngan kéo van chinh, qua
van mot chiéu vé duong dau cira LS. Khi con truot ngan kéo chinh di xubng thi
mot phan dau 4p luc cao tir cira P cling s& di qua van mot chiéu sang duong dau
LS. Phan 16 dau thuy luc trén dudng LS s& di vé dudng dau T va hoi vé thung dau ,

con mot phan ap luc dugc sir dung dé 1am ap luc dau cam bién tai (LS) phan hoi vé
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tac dung diéu khién dia nghéng ctia cac bom thuy luc (27) va (33) thong qua cac
van diéu khién 37, 39 va cac van con thoi 28, 31, lam thay doi goc nghiéng ctia dia
nghiéng bom dan dén thay d6i dugc ap suét va luu lugng ddu bom ra tuy theo yéu
cau cua tai.

Trong truong hop nang can khong tai sau mot khoang thoi gian nhét dinh khi
tde do piston dat gia tri nhat dinh thi cudn hit van tir tai sinh s& duoc cép tin hiéu
diéu khién mo duong dau tic dong dong van tai sinh. Lac nay dau thuy lyc tir van
C- ctia cac Xy lanh nang s& khong vé cta T ctia van (2 va 6) ma qua van mdt chiéu
sang ciia C+ va di vao khoang C+ cta xy lanh cung cap thém luu lugng dau va 1am
ting téc do can.

+ Ha can : Khi ha can thi cac van tir diéu khién (37) va (29) sé bi ngit dién,
duong dau phan hoi tai LS s& chi cip cho cac bom (27) hoat dong, con cac bom
(33) sé& chuyén sang trang thai chd (khong tai).

Dau thuy lyc tir thung ddu duogc cac bom 3 va 4 (27) bom véi ap luc cao qua
van mot chiéu (35) va van uu tién (25) 1én cira P ctia cum van diéu khién nang - ha
VA ra vao - can (41).

Khi ¢6 tin hiéu dién diéu khién cép cho cudn day cua van tur ha can, dau servo
s& dugec mo qua van servo ha can va dua vao tac dong 1én dau dudi cia van thuy
luc chinh co cdu nang - ha can (qua ctra PSS) ddy con trugt ngan kéo chinh di Ién
trén. Dau thuy luc ap cao tir cac dau P ctia cum van (41) s& dugc mo sang cira Bl
ctia cum van (41) va cip 1én cac caa T cua cac van khoa xy lanh nang - ha can (2
va 6) Dau ap luc cao tir cira T ctia cac van (2) qua van tai sinh (IGc nay van tai sinh
& trang thai ban dau ) 1én ctra C- ctia cac van (2) rdi cip vao khoang C- ctia xy lanh
nang - ha can (1 va 5) day piston di xuéng ha can xudng.

Poéng thoi luc nay cudn hit van tir khod xy lanh nang - ha can s& duoc cip
ngudn diéu khién mé ra. Dau thuy lyc tir khoang C+ ctia xy lanh nang - ha can (1

va 5) di qua van khoa xy lanh nang - ha can ra cira VA ctia cac van (2 va 6) roi vé
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ctra Al ctia cum van (41). Tir ctra Al dau thuy luc s& di qua ngan kéo van chinh vé
duong T, mot phan dau s& qua van mot chiéu vé dudng dau cira LS. Khi con truot
ngan kéo chinh di 1én thi mot phan dau ap luc cao tir cira P ciing s& di qua van mot
chiéu sang duong dau LS. Phan 16n dau thuy luc trén duong LS sé& di di vé duong
dau T va hoi vé thung dau, con mot phan dau ap luc duoc sir dung dé 1am ap luc
dau cam bién tai (LS) phan hdi vé tac dung diéu khién dia nghiéng ctia bom thuy
luc 27 thong qua van con thoi 28, lam thay d6i goc nghiéng ciia dia nghiéng bom
dan dén thay doi dugc ap suat va va luu lugng dau bom ra tuy theo yéu cau cia tai.

+ Co céu ra - vao can: Nguyén 1y hoat dong cta co ciu ra - vao can ciing
tuong ty nhu co cdu nang - ha can. Giita cac dudng dau B2 va A2 voi duong dau
hoéi T cac van an toan 1am nhiém vu mé duong dau vé dudng hoi trong trudng hop
CO cdu ra - vao can bi qua tai.
2.2.2. So' @6 hé thong thuy lwe diéu khién khung nang.

Hé théng thuy luc diéu khién khung ning duoc biéu dién trén hinh 2.2, bao
gbm sau bom thuy luc cung cp cho cac co cdu quay khung, dich khung, ra vao 20’

- 40’ va dong m¢& chot khoa container.

45



001218 (A40853.0100 ver. 3)

Hinh 2.2: So d6 thuy luc nguyén 1y diéu khién khung nang
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2.2.2.1. Chirc niing cc phan tir.
1. Xy lanh chéng lic
. Van giam chan
. Céac motor thuy luc quay khung.
. Khéi van diéu khién quay khung.
. Céc xy lanh dich khung.

2
3
4
5
6. Motor ra - vao khung nang.
7. Khdi van diéu khién motor ra - vao khung nang.
8. Cac xy lanh dong mé chét khoa container.
9. Khoi van diéu khién khung nang.

10. Bau loc dau thuy lyc.

11. Van tir gai 4p xuét thuy luc.

12. Bom con thoi.

13. Bom thuy lyc chinh 1 va 2
2.2.2.2. Nguyén ly hoat dong

Dau thuy lyc tir thung dau duogc cac bon 3 va 4 (13) bom voi ap luc cao qua
van mot chiéu 1én ctra P cua van giam chan (2). Khi khung nang duogc diéu khién
hoat dong thi déng thdi cudn hat van tir gai ap suét thuy luc (11) duoc cap ngudn
diéu khién md ra, mot phan ap ¢ dudng bom sé& di qua van (11) va van con thoi
(12) tac dung diéu khién dia nghiéng cua cac bom thuy luc (13) 1am thay dbi goc
nghiéng ctia dia bom dan dén thay d6i duoc ap suat va luu lugng dau bom ra tuy
theo yéu cdu cta tai. Ap luc nay ciing tac dung 1én van mdt chiéu khoa dudng dau
cap 1én cum van diéu khién can (41) caa bom (11).
Dau thuy lyc 4p suét cao nay di qua van (2) dén cira P1 clia cum van diéu

khién khung nang (9). Tai diy c6 mdt van an toan ludn dam bao cho ap suit cua

duong P1- P2B khong vuogt qua 175 bar. Ap luc tir duong P2B s& cap mot phan
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nho (4p luc servo) qua van tiét luu, van diéu khién ty dong, van mot chiéu, bau loc
dau vég dudng dau servo PS. Tai day ciing c6 mot van giam ap dé bao ap luc servo
ludn c6 gié tri tir 35 - 40 bar.

+ Co céu quay khung: Khi c6 tin hiéu dién diéu khién cap cho cudn day cua
van tir quay khung 1, dudong dau servo tir PS s& dugc md qua van servo quay
khung 1 dua vao tac dong 1én dau trén cua van thuy luc chinh co cdu quay khung,
day con trugt ngan kéo chinh xubng dudi. Dau thuy luc ap luc cao tir cira P1 cua
cum van (9) s& dugc md qua van mot chiéu, qua van chinh quay khung sang cira A
ctia cum van (9) va cap 1én van khod motor quay khung (4).

Dau ap luc cao tur duong A ctia cum van chinh s€ di qua van mét chiéu tac
dung 1én cac motor thuy luc 1am chung quay theo chiéu thuan. Mot phan ap luc
dau tir dudong s& duoc dua sang tic dung mé van an toan dudng dau hoi (ndi voi
ctra B) ctia motor thuy luc (van khod duong dau khi khong quay khung), dau hoi
nay qua van an toan vé cira B clia cum van (9). Mot van con thoi s& s& nhan ap luc
dau tir dudng dau nao co ap luc cao hon dé tac dung mé phanh (3) cua co cau quay
khung.

Dau hoi tir cra B cum van (9) sé di qua van chinh co cau quay khung vé
duong dau héi T1-T2B, qua van giam chéan (2), bau loc dudng hoi rdi vé thing
dau.

Khi ¢6 tin hiéu dién diéu khién cip cho cudn day cta van tir quay khung (2)
dua vao tac dong 1én dau dudi cia van thuy lyc chinh co cdu quay khung, ddy con
truot ngan kéo chinh 1én trén. Dau thuy luc ap luc cao tir cira P1 ciia cum van (9)
s& duoc md qua van mot chiéu, qua van chinh quay khung sang ctra B ctia cum van
(9) va cap 1én van khoa motor quay khung (4).

Dau 4o luc cao tur duong B s€ di qua van mot chiéu tac dung lén cac motor
thuy 1am chiing quay theo chiéu nguoc. Mot phan ap luc dau tir dudong B s& duoc

dua sang tdc dung mé van an toan duong dau hoi (n6i voi cira A) ciia motor thuy
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lwc, dau hoi nay qua van an toan vé clra A cua cum van (9). Mot van con thoi s&
nhan ap luc dau tir duong dau nao c6 ap luc cao hon dé tic dung mo phanh (3) cia
co cau quay khung.

Dau hoi tir cira A cum van (9) s& di qua van chinh co ciu quay khung vé
duong dau hoi T1-T2B, qua van giam chan (2) bau loc duong hdi rdi vé thiing dau.

Nguyén Iy hoat dong cua cac co cdu dich khung nang, co ciu co - gidn khung
nang 20’- 40’ va co cdu dong md chdt khoa container ciing twong ty nhu co cdu
quay khung. Trén cac dudng dau A va B cua co ciu dich khung duge bd tri cac van

an toan dé bao vé qua tai cho cac xy lanh dich khung.
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CHUONG 3
MO PHONG HE THONG THUY LUC XE CAU CONTAINER KALMAR
DRF 450

3.1. GIOI THIEU PHAN MEM MO PHONG AUTOMATION STUDIO

Automation Studio 1a 1 phan mém coéng cu dé thiét ké, tinh todn va mod
phéng. N6 duoc tao ra danh cho linh vuc Tu dong hoa trong Cong nghiép, dac biét

dung dé thuec thi thiét ké va kiém tra cac diéu kién can thiét.

Céc nha may két hgp v&i phan mém nay da tao nén viéc st dung rong rai
trong cong nghiép 1 cach chat ché, vé su xac nhan cua cac qua trinh va chuong

trinh tu dong.

O trong mdi truong cua Automation Studio thi tat ca cac cong cu thiét ké déu

rat kha thi.Ban than chuong trinh bao gdm 3 phan hd tro chinh, d6 1a:
-B§ soan thio biéu a6 (Diagram Editor).
-Tham khao dé tai (Project Explorer).
-Thu vién tim kiém (Library Explorer).

B6 soan thio biéu dé cung cap cho ban cich tao,md phong biéu d6 va lam
béo céo.Trong khi d6 thi Tham khao dé tai lai giai quyét viéc quan ly file, va
phan loai tat ca céc tai liéu duoc lién két voi dé tai mé phong.

Thuw vién tim kiém cung cép nhirng thu vién dang ky hiéu, can thiét cho viéc

tao bi€u do dé lam nén 1 dé tai cua ban.

Cubi cuing, phan mén nay cho phép ban tim dugc ho so (Document) trong dé

tai (Project) ciia ban.Ban c6 thé in va xuét biéu do 1 cach d& dang!

3.1.1. Bit dau lam viéc v6i Automation Studio (A.S).
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Dé bat dau lam viéc v6i A.S ta nhap chudt dup vao biéu tugng cua A.S trén

desktop.

Khi do, ctra s6 ching cia A.S s€ m¢ ra nhu hinh dudi day:

MA Automobion Stodes - [ASProjett ; Ciagrami ] = = =181 %]
Qi Mot Won oot Leow: Snddon Tods Wndows Hep P IS
RERE N A BNT~E BB

| % s et ]

[eox S| @& %@ H 2z
o I

™ | sttt lsizenl |

[ e e |
CHAD/00N na|

o}

7l

E‘] =

Trén thanh cong cu toolbars s& co biéu tugng cua cic cong cu ma ching ta s& st

dung. O day c6 3 thanh phan chinh ma ta 3 dé cap & trén la:
- Diagram Editor (b6 soan thao biéu dd)
- Project Exploren (tham khao d¢ tai)
- Library Exploren (thu vién tim kiém)
1. Diagram (B9 soan thao biéu do)
Phan ndy gi6i thiéu nhimg thanh phan nim trong cira s6 chinh cua A.S. Cac

muc nay dugc chia lam 2 loai 1a : Tinh va Dgng.
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w3 Automation Studio - [ASProjet] : Diagearn ]

@ Fle Ece Wiew Irest Lagout Smdaton Teck Wrdows Heb

BeaRe BEE e

[ s e A

L

Ca

o

7l

c

(Thuc hién bang cach nhan chudt phai vao nén cua diagram (biéu d6) dang thiét

;F-.

dhstart|| 24 @ 3) @) 7 Diboe v, | Eintes - cub,. | ®)as_air . |[@ automation. g8 Fdsia 70, | @Aﬂ_GU[_F.;.] GwR

[ =] | & & % @ E
|2 I

ubrory Esplores
(AR 205 e

Teeaiil sl EbienZomd |

L

RO

e 16
windows Zaom
Zoom +
2oom -

Zaut Al Compoes

Page Zeom

Pannirg

Smvdated tems

Hormal
Stan by Stan
Shows Maticon

: Khéi tiéu dé (tinh)

: Khéi trinh don (tinh)

: Thu vién tim kiém (dong)
: Tham khao dé tai (d6ng)

: Bat trinh don - vi du (dong)

ké)

O trén trinh don Menu c6 c&c phan 1a: File, Edit, View, Insert, Layout,

A
B
C : Dai cac cong cu khéac nhau (tinh)
D
E
F

Simulation, Tool, Window va Help (?).
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- Trong File cé cac phan gitp tao méi mot Project (dé 4n), mo hay dong mot
Project, Diagram (biéu dd), Save (luu), Print (in), Report (b4o céo) cho phép

chén vao mot bang vt liéu Bill of Materia (BOM) hoic mét hd so bao cdo. ..

- Edit: cho phép cat dan, Undo (quay lai), x6a, chon tit ca (Select
all),...Ngoai ra: Component Properties trong Edit cho phép st dung dé xem,
chon va chinh sta thong tin lién quan téi phan dugc chon trong project (dé
an).Document Properties trong Edit cho phép xem, chon va stra thong tin lién

quan t&i ho so.
-View: c6 cac chic ning phong to, thu nhé biéu dé dé tién cho viéc xem va
thiét ké bicu do.
Panning : dung dé di chuyén biéu d6.
2. Simulation Toolbar (Thanh cong cu mé phong)

Thanh cong cu dé mo phong cta b soan thao biéu d6 (Diagram Editor) bao

On

A: Normal (binh thuong) - md phong mach & toc d6 binh thudng

gom cac dang nut nhan:

DM Fue@ B

B: Stepbystep (tirng buwéc) - md phong mach ¢ noi ma chudt nhan 1am thay
d6i 1 chu trinh (vong).

C: Slow Motion (chuyén déng chdm) - mdé phong mach & tbe do cham nhét.
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D: Pause (ngdt mé phong)
E: Stop (ditng mo phong)
J: Plotter (may vé)

3. Insert Toolbar (cong cu chén):

ORI

L] 'C}

A: Selection — cho phép chon mdt phan tir trong ving lam viéc.
B: Links — tao lién két cong nghé.
C: Line — v& duong thang.
D: Rectangle — vé hinh chir nhat
E: Ellipse — vé hinh elip
F: % Arc — vé duong hinh cung
G: Polygon — v€ hinh da giac
H: Text — chen hop van ban
I: Image — chén anh
J: Field — chén cac truong
4. Library Explorer (Thuw vién tim kiém):

Thu vién tim kiém dua ra sy da dang cua linh vuc thay luc, khi, cac dai luong
diéu khién.v.v...No cho phép lua chon tit ca nhitng phan tir can thiét cho ciu trac

ciia mGt thanh phan co ban dua trén yéu cau sir dung.
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o L.rary Explorer | Main Lil Fr x
-ﬁl@l@lﬂl 5| Tl
bl &iry Library |
H Hydraulic

Frieumatic

Electrical Control [JIC Standard]
Electrical Control [IEC Standand)
Digital Electrorics

Ladder for &8 PLC

Ladder [EC B11351-3

EEEEEEEE

Interface
—
ix
Atmozpheric Fixed

Heservoir  Displaceme. ..

O S

Prezzure Relief Freszure

Walve Fauge
Flowrneter Gas-loaded
Accumulato,.. ;I

A: Toolbal: cong cu cho phép quan ly, Iya chon, tao thu vién va cac thanh

phan.

B: Tab(s) — thanh nay cho phép str dung dé lua chon thu vién cung cép, cho

nhirng doi héi vé do hoa trong viéc giam thi€éu mirc do dé tao nén mach.

C: Library window — cho phép sir dung dé hién thi dang cay va lya chon

theo nhitng nhém va nhimng ho phan tir thiry- khi dac biét.v.v...

D: Component window: ctra s6 cac phan tir cia thur vién.

55



5. Khéi tao mot Project (dé dn) méi:
Pé khoi tao mot dé 4n mdi ta lam nhu sau:
1. Chon File — New project.

Khi d6 xuét hién hop thoai va dua ra su lya chon & trong hop thoai. Viéc nay giap

chon cai ma ban str dung lam co s¢ sau nay.

Project Templates a8 i X

General |

— Description
Mo Dezcription

()4 I Cancel

Hinh 4-1 : Hop thoai Project Template

2. Chon dang can thiét hoic khong (None) néu khong c6 dang gia tri ma
ban can.
3. Cai nay giup ban thyc hién moi lya chon da hoan tat. Nhan vao nat

OK dé tao mot dé an moi.

4, Mot dé an mdi dong nhat giip lua chon dugc cdch mé ra trén man

hinh, s& t6t nhu ban nhin thiy trong cira sé nho ciaProject Explorer.
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* Pé khéi tao mot hd so méi (new document) thi dau tién phai tao mot biéu dd méi
(new diagram) bang céach:
Nhén File — New — Diagram.
6. Pic tinh phan tir: (Component Properties).
* Hop thoai dac tinh phén tur:
Pé hién thi va diéu chinh mot dic tinh, nhan trén cay cAu trac phﬁn tr dé diéu

chinh. Khi d6 hi¢n ra bang sau:

Component Properties {Generic Group)

Basic Data

Mominal 5 peed | IERE| [Rad: - | Calculated Data
Dizplacement ) 10000] | ermdes « | Rated Flowe 12000 LPR
=+ 1-1GRF
i 1-1P1
L P2 K
Lezs
Technical Dal E
e —Advanced Data " )
Characterstc Curvss M axmum Displacement : [ 3000] [cmdien~ | Calculated Data
M axmum Speed | 180000) [RPM =] M aimum Flow: 530,00 LPM

Catalog Infermation
M axmum Differential Pre:: | a0n00] [Bar =]

Dizplayed Infarmation

W

e, P e ®Q
| oo | o | s | ek

Hinh 5-11: Hop thoai déc tinh ph?m tr cua mot phﬁn to riéng 1¢é hoac mot nhom cac

phan tir.
Hop thoai dac tinh phr:in tor nay thuong 1a sy cau thanh nhiing phr:in sau.
A — Thanh tiéu dé.

Day 1a thanh chura tén ctia hop thoai dugc ké tiép nhau bé“mg tén cua phén to
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B — Ctra 6 hién thi

Cira s6 nay hién thi ky hiéu ctia phan tr. N6 s& hién thi dang ma phan tir

duoc chinh sua.
C — Cay céu trac ciia nhom.
Cira s6 nay xuat hién chi khi c6 mot nhém céc phan ti.
D — Cira s6 hién thi cia méot ho gia tri dac tinh.

Ta chi viéc di chuyén chudt va chon bang cach nhan chuot trai vao cac dong

trén cua so.
E — Phan dac tinh.

Phan nay hién thi su diéu chinh trong trudong dic tinh ciia nhanh dic tinh

duoc chon.
F — Hon/Kém.

Nut nay cho phép sir dung dé hién thi hodc tit ving dic tinh (Advanced

Data) ciia phan tur.
G — Ap dung.
Nut nay cho phép str dung dé bét budc c6 su chinh stra trén dic tinh.
H — Dat lai.
Nut nay cho phép sir dung dé loai bo chinh stra trude sy hop 18 voi nat ap
dung (Apply).
| — Giup do.
J — DPoéng.
7. Component Builcler: Xay dung phan tir.

Céc phan tir c6 san la nhitng cai lién két voi:
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Xy lanh thuy, khi.

Day khi.

3.1.2. Huéng din md phéng

1. Thiét ké mét xy lanh:

Van c6 huong thuy, khi.

Van thuy luc c6 hudng theo ty 1¢€.

Nhan chudt dip vao biéu tuong xy lanh.

Khi d6 xuat hién Component properties (Pdc tinh phan tir).

linder]

Component Properties [[ouble-/

%ﬂ

Techical Data

Cylnd= lyo= Il:E'j |.A

Fiszon (up= Iﬂ lj Exniaust Por
@ Cuchion Typa I ” j [ =] Eedvlergh
r

nputOulput port Sersois

)

Orring Forcs Curve
Resigtiea Foroe Curve
Catalog Information

Dizplayed Irformation

Cafliage ‘\@7

Bilder I

Cizing

<l
L » -
Flod Diameter [dam™ =

Sp
Adapter |T— -

=

/@ t_
=
: I
= 1 = d Dizmete [d)
K
Frese! I Help

A — Dang xy lanh.

Cai ndy cho phép st dung dé chon mét trong cac cach tao dang xy lanh nhu:

- Tac dung don (kiéu co rit).
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- Tac dung don (kiéu kéo din).
- Tac dung kép (can tic dung kép).
- Tac dung kép (2 can).

Dé thay dbi dang xy lanh tir 1 xy lanh khéc tir thu vién chinh can phai chon

lya trong cac dac tinh trén.
B — Dang pittong.

Phan nay cho phép str dung dé chon kiéu dang pittong: kiéu tir truong hodc
phi tr truong.
C — Dang dém.
Cai nay cho phép dé st tao nén dang dém: khong, trai, phai, trai va phai,
bién trai, bién phai, trai va phai bién, trai va bién phai, bién trai va phai,
D — Dan huéng.
Cho phép str dung dé tao su c6 va khong din hudng.
E — Cong vao/ra.
Cho phép str dung dé Iyra chon 1am cong vao hay ra <=> cong hay xa.
F — Cong xa.
Cho phép lira chon 1 cong xa.
G — Pau nbi.
Cho phép chon 1 trong 10 dng ndi.
H — Ham.
Chon cach ham: (4 lya chon khong, tac dung kép, khong va NC)

| — Cau chuyén dong.
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Quay va khéng quay.
J— Lo xo.
C6 hodc khong ¢6 10 xo.
K — Puong kinh cia cau.
Gia tri 0, 1, 2 hoac 3.
L — D9 dai than xy lanh.
S6 nguyén tir 2 — 15.
M — Céc cam bién.
Pé mo muc cam bién cua xy lanh:
3 loai cam bién : vi tri , toc d6 va luc.
2. Cac cam bién xy lanh:

Cyhnder Sensors Configurabion

u
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Hinh 5 — 16 : Hop thoai hé cac cim bién xy lanh.

Khi cam bién 1a phﬁn duogc chon (duroc kiém tra) 1 gia tr1 méi dugc tao trong
phan quan 1y gié tri. Gia tri khac c6 thé dugc sir dung bang bd diéu khién (thuy luc
theo ty 18), nhu 1 bén bién trong (SFC, 16gic hinh thang), hodc véi 1 dang b phan
khac (Van diéu khién truc tiép).

V61 cam bién, khoang cua tin hi€u dau ra phai dugc xac 1ap (gia tri nhd nhat).

3. Xay dung b¢ van hiru huwéng:

Jund ULJ. mreeuauriar varve ounuct

e S pring R etumn]

Component Propertie: [2/2-way NC - Lever,
Murmber of perts: I 4 "I 2 ~=|lritid Posilion
(B'\—" Humber of msilions:m [ Proportional

1 ~Symhol and Display Information

Catalog lrfarmation
Dizplayed lnformation

ariable &z signment

Builder

S

Llosz LU Reset | Help |

Hinh 5 — 17: Hop thoai tao van hitu hudng.
A- S6 cong
Cho phép str dung dé xac dinh sd cong cua van.
B — S4 vi tri.

Cho phép str dung dé xac dinh vi tri ban dau cta van.
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D — Ty 1€ (proportional).

Cho phép str dung dé xac dinh néu bd phan phdi 14 ao va s& khong tao nén

van hitu huéong .M6 phong nhu van ty 1€.
pé tiép can vdi cac phﬁn tur thuy luc ty 1€, ban phai c6 1 thu vién thuy luc ty 1€ .
E — Hudng mili tén.
St dung dé di chuyén dai luong diéu khién cing thudc tinh theo hudng chi
cuia miii tén.
F — Bo dai luong diéu khién d3 chon.
G — Chép nhan.
H — Loai bo.
(*) Bé xay dung 1 van hitu huéng can lam cac budc can 1am cac budc sau :
1. Chon s6 cong.
2. Chon s6 vj tri
3. Chon vi tri bat dau.
4. Chon hop kiém tra ty 1& ( néu can).

5. Lwa chon dau tién bd phan phéi vi tri béng cach nhan chudt dap trén lién

két cau hoi danh dau. Khi d6 hop thoai dé lua chon s& mo ra.

Néu nhu cudn can thiét khong c6 thi nhan 1én nat More, lic nay danh sach cac

cuon s€ hién ra nhiéu hon.

6. Chon van truot kiéu pittong mong mudn bang cach nhap dap 1én nd, hoic

lwa chon nod bang 1 nhap va nhéap 1én nut OK.

7. Chon bd diéu khién phan phdi. Néu can thiét va phy thudc vao hé diéu

mong muon cOng bd xung.
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4) Piston:
1 . Techinical Data: Dir li¢u cong ngh¢ .
(*) Dit li€u co ban: ( Basic data ).
- Buong kinh pittong (D).
- Puodng kinh can ndi véi pittong (d).
- b6 dai duong di cua pittong (L)
- Po ddc cua pittdng (a)
- Khéi tai bén ngoai ( ndi v4i can pittong (M)
- Luc bén ngoai tac dong vao (an).
- Luc bén ngoai kéo ra.

(*) Tinh toan dit liéu: ( nhdp théng sé ¢ trén va sé xudt hién phan dit liéu dwoc

tinh toan nhu sau ).

- Dién tich bé mit pittong.

- Thé tich pittong.

- Dién tich bé mat can ni voi pittong.

- Thé tich can ndi.
(*) An tiép vao nat (More — thém) s& xuét hién Advanced Data ( dir liéu nang
cap).

- Luc toi da

- Toc d9 toi da

- Luc ma sat cua pittong thuy luc

- RO ri bén trong .
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- Ving cam nhan ( cam bién ) (%).

2. Biéu d@6 lwc din dong ( Driving Force Curve)
- ¢6 Abscissa ( hoanh dé ); Maximum Force ( luc tdc dong téi da )
-phan tham s6 biéu do ( Curve parameter )

- Dang tang truong:

VD: No constraint ( khdng lién két ).
3. Bi¢u d6 tré luc:

( giong biéu do trén )

4. Thong tin danh muc ( catalog )

5. Thong tin dwoc hién thi ( Displayed catalog )
C0: component Name: tén xylanh.
Comment: chu thich .

VD: g6 Cylinder A

X location (truc X): 2 (2 phia).

Y location (zruc Y): B
6. Giam gia tri ( variable assignment).
7. Buider: Xay dung.

a) Cylinder type ( dang xylanh ).

b) Dang pitton:

- Pon mong.

- kép ( c6 khong gian ¢ gifra 2 xylanh )

- Pon day ( gdp déi loai mong )
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-(chuard)

- Kép ( o gitra dac)

¢) cong vao ra : Chon cong la dang vao hay ra.

d) Cong xa ( ¢é hodc khéng ) Exhaust port.

e) Body longth: Chiéu dai than xylanh ( #r 2 ->15).
o) Phén Left: ( bén tréi pitdng).

- Spring: co 10 xo hay khong.

- Adapter: dau truyén ra kiéu gi.

- Brake: Chon kiéu him ngoai.

Rod motion: chuyén dong cua can ndi voi pittdng c6 kiéu xoay tron, khong

xoay , Xoay nira vong theo kim dong ho rdi thang , nguoc kim dong ho rdi thang.
Rod diameter (d): thay di lai duong kinh can truc pittong.

(cé64gidtrila0,1,2,3)
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5) Van tuy bién ( Customized valve )

Component Properties (3/2-Way Float Type - Double Electrical Control)

Global Settings

Mumber of ports: |4 -2 ~ | Intial Pozition
| Aldnko wons B~ |
] Mumber of postions: m - ~  Froportional

a4 ¢ e

Symbol and Display Information

+1-141

Catalog Infarmation

I Dizplayed Information 5 | | 5
Wariable Assighment : ? ? ?
Al

Builder

Cloze | Apply | Reset | Help |

(*) Flobal setting: Thiét 1ap toan bo.
- Number of ports: sé cong vao ra (2 ->6).
- S vi tri ( s6 khoang dé diéu khién ) : 2 ->4
- initial position : it s6 cong da chon 1én khoang.

Khi chon khoang 13 3 thi twong tng phan nay c6 3 gia tri dé chon 1, 2, 3 néu

chon 1 thi s céng duoc chon s& 1a dau tién tinh tir bén trai sang.
(*) Symbol and Display information: ( Ky hiéu va hién thi thong tin ).
Nhép chudt dup vao 1 trong 2 ddu chAm hoi (?) nho dé lia chon phan tir trong

mg. Khi d6 xuét hién bang sau:
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: Command 5election

3

(e | T = m—) )]
Esternal Preumatic E sternal Hydraulic Position Feedback Raller Puzh Button Puzh Button with
Pilot by Release of Pilat Switch [Marmally Detent [2 pos]
ERS | T ‘:‘% =] e
External Pneumatic Intermnal Hypdraulic Position Feedback Roller [1 way) Pull Button Lewver with detent [2
Pilot by Mechanical Pilat Swaitch [Mormally posz)
e K| mw b e =
Preumatic: Counter Intermnal Hypdraulic Solenoid Roller [2 way) Puzh Buttan with Lewver without deterl
Pilat Spring Retum [2 pog]
7 N Ui 33
Timer pilot Internal Hypdraulic Solenoid Spring Retum Lewer
Pilat
] (<4 ] & —
Temperature ) Intemal Hudraulic Solenoid Position Contral with Pusgh Button v
< >
| Cancel | Help |

Ngoai ra c6 thé thay d6i vi tri ctia cac cong vao ra.
(*)Thay dbi phan tir truong (dang cudn day phan tng) va khong tir trudng:
[+]1-1V1
Khi nhap vao [+] s& xuat hién : ......SOL1
/...S0L2
Pay chinh 12 2 cudn day diéu khién cua van.
Nhép vao SOL1 hodc SOL2 thiy bén dudi xuét hién hop thoai co:
Technial data: Trong nay c6 Basic data.
“Basic data” co6 luc (F) tac dong
Displayed information :
Trong nay c6: Tag name : VD : datténla : EXT_Al

Build: nhan vao build -> xuat hién biéu twong ( ky hiéu ) cta van.
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Tiép tuc nhan chudt dup vao 1 trong 3 khoang c6 dau chdm hoi (?) to. Khi d6 xut

hién hop thoai:

Spool Selection X

MDD EBEEGEHEBRE R B L
L) B 0 B B 9 0 09 B b B [ N N &
BN AN RN NN R E R G
[ ST S SV 1 I S
ISTRSTRSINEY

O day cho phép ban chon loai khoang chira nao ma ban mudn sir dung.
Pé hoan tat, nhan vao nat Apply roi an tiép OK.

3.2. MO PHONG HE THONG THUY LUC
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MO phong thuy luc

HYDRAULIC DIAGRAM LADDER LOGIC DIAGRAM

Extend
9 9 RUNG1
BP-1 BP-1 CR-1
L ac £
—0 8 JC ./
BP-2 R-2
1 3@

(]

Retract B 1€
I CR-1 CPR=:
BP-2 ]E

G—e o CR-2 CR-

N
m
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KET LUAN

Qua thoi gian thuc tap tét nghiép va lam db an tét nghiép. Nho hudng dan tan
tinh cuaa thay gido Thac si Pang Hong Hai cing véi sy gilp d& cta cac dong
nghiép va su ¢b gang cua ban than, dén nay d6 an cua em da hoan thanh. Néi dung

co ban da phan tich va trinh bay duoc mét sé van dén co ban sau:
- Trinh bay duoc tong quan vé xe cau container Kalmar

- Trinh bay so lugc V& cac b diéu khién va hé théng cip ngudn cua xe ciu

container Kalmar.
- Phan tich, trinh bay mot s6 so d6 dién, so dd thay luc cua xe.
- Gi6i thiéu phan mém md phéng thuy luc Automation
- M0 phong hé thong thuy luc

Véi sy ¢b gang ciia ban than song thoi gian va kha nang c6 han, ban d6 an con
mot s6 ton tai sau:

- Chua phan tich dugc hét tat ca cac so dd thuy lyc.
- Chua md phong duoc hoan chinh mot hé théng thuy luc.

Puoc su gilp d& cua cac thay cd trong Khoa dién - dién tir truong Dai hoc
Dan Lap Hai Phong, dic biét 1a sy hudng dan tryuc tiép cua thay gido Ths. DPing
Hong Hai - giang vién truong Pai hoc Hang Hai ciing véi nd luc cua ban than, ban
dd an da duoc hoan thanh. Nhung do kha niang ciing nhu kinh nghiém cta ban than
con han ché nén ban d6 an khong tranh khoi thiéu sot. Tac gia kinh mong céc thay
cd trong Khoa va céc ban dong nghiép dong gop cac y kién dé ban d6 an hoan
thién hon.

Sinh vién thyc hién

Nguyén Hoang Long
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