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Abstract: Dump trucks are heavy-duty trucks that are widely used in collecting
trash for transportation and processing. Because trucks lift large volumes and
the load impacting the lifting system is large, it is necessary to study and
analyze the dynamics of the lifting and lowering system. This article presents
the model building and analysis of the lifting and lowering mechanism of the
tank truck. The construction of the dynamic model of the lifting and lowering
part of a tank truck is built from detailed assemblies to the model of the lifting
part. The process of simulating the power of the lifting and lowering mechanism
of a separate tank truck is to survey the actual working status of the lifting
mechanism, helping to use and operate the vehicle effectively.

Keywords: Loose tank trucks; Hooklift Vehicle; Garbage trucks with separate
containers; dynamics of lifting structure; hydraulic lifting.
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Tom tat: Xe tai thung roi thudc nhdm xe tai hang ndng dwoc st dung nhiéu
trong viéc thu gom rac va van chuyén dén noi x ly. Trong qua trinh lam viéc,
do tai trong tac ddng vao hé théng nang ha I&n nén can phai nghién ctru phan
tich dong lwc hoc (BLH) bd cong tac nang ha thung dé cé phwong an hiéu qua
trong viéc khai thac va st dung xe. Bai bao trinh bay viéc xay dwng mo hinh
va phan tich BLH bd cdng tac nang ha thung cla xe tai thung roi. Viéc xay
dwng mé hinh BLH ctia b6 cong tac nang ha thung dwoc xay dwng tlr cac cum
chi tiét dén mé hinh cGa bd céng tac nang ha. Qua trinh mé phéng DLH cda
b6 cong tac nang ha thung cla xe tai thung r&i la khdo sat cac trang thai lam
viéc thyc té cla bd cong tac nang ha. Két qua nghién ctvu 1a co s& dé xuét
cho viéc thiét ké, ché tao va st dung, khai thac xe dwoc hiéu qua.

T khéa: Xe tai thung r&i, Xe Hooklift, Xe ch& rac thung r&i, déng Iwc hoc co
céu nang ha, nang ha thay lwc.

1. Gi&i thiéu

Xe tai thung roi la xe van chuyén duwoc st
dung nhiéu trong viéc thu gom rac, 1a xe cé co cau
nang ha thung bang thay lwc véi bod di chuyén banh
I6p, hé thdng l&i nhw céac loai xe tai khac [1]. Bai
bao khéo sat xe tai thung rdi trén nén khung xe
HINO FM8JN7A-Q st dung co ciu nang ha thuy
Ilwc UNILIFT A18N, khi nang hodc ha thung da
dwoc nap day thi xe, banh xe va bd cong tac nang
ha phai chiu tai trong kha I&n [2-7]. Do d6, can mé
phéng DLH ctia bd céng tac nang ha dé phan tich
danh gia bo cong tac nang ha, dong thdi phuc vu
cong tac thiét ké dé dat dwoc tinh kinh té va hiéu
qua vé mat ky thuat trong qua trinh van hanh; bén
canh d6, dwa ra chan doan va bao dwdng sira
chira hé théng gilp cai thién kha nang khai thac va
st dung xe [9-11].

Bai bao ap dung cach tiép can tir cac tai liéu
dé xay dwng mé hinh toan hoc co ciu co khi va
thuy lwc bang méi trwedng Matlab Simulink nham

danh gia dac tinh déng hoc, dong lwc hoc va hé
thdng thuy lwc co ciu nang ha trén xe, sau d6 khao
sat danh gia mé hinh BLH véi cac trang thai lam
viéc thye té [1].

2. B6i twong nghién ciru

Hinh 1. C4u tao bd cong tac nang ha thung roi
1: Khung phu, 2: xy-lanh nang, 3: Tay khuyu, 4: Tay
nang, 5: Xy-lanh tay quay, 6: Tay quay, 7: Thung
chtra, 8: Nép thung chtra, 9: Banh xe thung chira,
10: Banh lan.
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Thung sau khi dwoc nap déy rac sé duoc
dwa Ién xe theo ba buwéc nhw Hinh 2.

Hinh 2. Quy trinh néng ha thung hang roi

Buwdc 1: Hé théng nang thung dwoc méc vao
thung va thung trwot trén mat dat dén khi cham vao
banh lan.

Buwdc 2: Xy lanh tiép tuc kéo thung hang
trwwot trén banh 13n cho dén khi hét hanh trinh.

Buwdc 3: Thung hang dat trang thai n dinh
trén phwong tién van chuyén.

3. Phan tich dong lwc hoc co’ cau nang ha

Pé thuan tién cho viéc phéan tich lyc, ta thyc
hién viéc gia dinh va don gian hoa nhw sau:

- Do trong lwvgng I&n clia thung chira rac khi
nap day, trong lwong cla co ciu nang it anh
hwdng dén két qua phan tich. Do do, trong lwong
cua tirng chi tiét co ciu nang dwoc bd qua.

- Téc d6 tai va d& thung chira rac la cham,
va do d6 anh hwéng cua lyc quan tinh cua thung
chtra rac dwogc bd qua.

- Xylanh thiy lwc dwoc cho la tao ra chuyén
dong déu va tiéu hao nang lwong hé théng dwoc
bd qua.

- Céac bién dang clia khung, mét dét va banh
xe dwoc bd qua.

3.1. M6 hinh déng Iwc hoc cua giai doan 1

Trong giai doan nay, khung lat va khung phu
lién két v&i nhau bang co ciu khoa. Canh tay don
da gap mot goc p° va tinh so vai tay nang. Xylanh
nang day canh tay nang quay quanh diém D, do do
day thung rac vé phia sau. Tai diém nay, day cta
thung rac nam trén rong roc dan huéng clia khung
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phu. Thung rac trot vé phia sau doc theo rong roc
dan hwéng.
Phwong trinh can bang lwc trén thung chira

rac:
>Fx = -Fx + N1sin(y2) + yp1N1cos(y2) (1)
2Fy = Fy — G + N1sin(y2) - y1N1cos(y2) (2)

2Mc= -Fx(ym - yc) + Fy(xc - xu) + G(xo —xc)  (3)
Tw phwong trinh (1) (2) (3) ta co:

Fx = N1(siny2 +u1cosy2) (4)

Fy = G - N1(cosy2 - y1siny2) (5)

N1= (6)
G(xO-xM)

(siny2+p1cosy2 )(yM-yC)+(cosy2-u1siny2)(xC-xM)
Phwong trinh can bang lyc trén co cdu nang:
2Fy = FxtF1=N1(siny2 + p1cosyz ) + FicosB (7)
>Fy =Fy+F1=G-N1(cosy2-p1siny2) + F1sin (8)
2Mp = FX (ym - yo) + Fy (Xv - x0) - F1 (ye - ypb) ()
cosP + F1 (xe - xp) sinf
Tw phwong trinh (7), (8), (9) ta dwgc lwc xy-
lanh néang:
(SinV2+“1 COSVQ)(ym'yD)
(Ye-yp)cosB-(xg-xp)sinp
(4 *#HSIY,-C08Y, ) Xo)
(Ye-yp)cosB-(xg-xp)sinp
Trong do: B la goc gitra xylanh nang AE va
truc X; p1 1a hé sb ma sat trwot gitra day thung
chta rac va rong roc dan hwdng; G la trong lwong
thung chira rac khi nap day.

(10)

Hinh 3. M6 hinh ddng lyc hoc giai doan 1
3.2. M6 hinh dong Iwc hoc giai doan 2
Trong giai doan 2, day thung chira rac khong
tiép xuc véi rong roc dan hwéng, con lan tai R tiép
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xuc vé&i mat dat, thung rac di chuyén vé phia sau.
Phwong trinh can bang lwc trén thing chra

rac:
2Fx=Fx+ Fms=-Fx + Y2N2 (11)
ZFy=Fy—G+N2 (12)

M = -Fx(yM - yR) + Fy (XR - X|\/|) - G(XR - XR) (1 3)
T phwong trinh can bang lwc trén thung ta
dwoc:

Fx = u2N2 (14)

Fy=N2-G (15)
G(xO-xM)

N2 (16)

" XR-xM + 2 (yM - yR)
Phwong trinh can bang lwc trén co cau nang:

2Fx =Fx+ F2 = pu2N2 + F2cosp 17)

SFy = Fy + F2 = N2 - G + F2sinf (18)

2Mr= Fx(ym — yo) + Fy(xm — xp) — Fa(ye — (19)

yp)cosP + Fa(xe — xp)sin

Tw phwong trinh (17) (18) (19) ta duorc:

pz(yM'yD)"' (N§2-1) (XM'XD) (20)
(Ye-yp)cosB-(Xg-xp)sinB

Trong dé, B la goc gitra xylanh néng AE va truc X;

u1 1a hé sé ma sat trwot gitva day thung chira rac

va rong roc dan huwéng; G la Trong lwong thung

chia rac khi nap day.

12=

Hinh 4. M6 hinh déng Iwc hoc giai doan 2
3.3. M6 hinh dong Iwc hoc giai doan dé rac
Trong giai doan nay tay nang va khung lat
lién két v&i nhau bang khoéa va xoay quanh diém

SF, =F, 22X 21)

AE
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3F, =G+F, —yEI_ Ya (22)

AE

Xg = Xp

IMg =G(x, —Xg) +F, (Ye = Ys)

IAE
Ye ~Ya
AE
T phwong trinh can bang (21), (22), (23) ta
duoc:

+F,

(Xs =Xg) (23)

F3 _ G(XB —Xo )IAE (24)
(yE —Ya )XB + (XA —Xg )yB +XeYa = XaYe

4. Xay dwng moé hinh mé phong bd céng tac
nang ha thung roi

4.1. Xay dwng moé hinh mé phéng
Nghién ciru nay s dung phan mém mod
phéng Matlab-Simulink va Matlab-Simscape [1]:

¥ .Im".

e G0

Hinh 6. So d6 mé phéng kiém chirng DLH
_ Xay dwng md hinh vat Iy voi Matlab-
Simscape, dau ra ctia md hinh nay nhdm cung cap
nhirng di¥ liéu dau vao can thiét nhw khéi lwong,
trong tam, moi lién két gitka cac chi tiét cta hé
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thdng nang ha va mé hinh déng hoc ctia két cAu.

- Xay dwng md hinh toan hoc va mé phéng
dong lwc hoc bd céng tac nang ha thung cua xe tai
thung roi. Dau ra cta mé phdng nay nhdm phan
tich rng xt&r clia ap lwc bén trong xylanh, dac biét
trong qua trinh chuyén dbi cac trang thai chuyén
dong tw lan khéng trwot gitba thung va banh trwot
sang trang thai chiu hoan toan trong Iwc khi thung
chuén bj tiép xtc véi mat dwong.

4.2. Thong s6 khao sat

- Thong sbé thung roi [7]  (DxRxC):
5940x2480x2300 (mm); Kich thwdc Iot 16ng thung
(DxRxC): 5400/5200x2140x1800(mm); Khéi lwong
thung chra rac roi: 3350 (kg); Co' cu nang ha
UNILIFT A18N [10]: Khéi lwong ban than: 2240
(kG), Kha nang nang kéo: 18000 (kG), Géc nang
I&n nhéat; 48°%;

- Théng sb hé théng thay lwc: Bom pit-téng
[8]; Van an toan dat: 270 bar; VVan phan phdi [9]; Xy
lanh néng ha thung va Xy lanh trwot thung [10];
Van tiét lwu c6 tiét dién thong qua: 2.85x10* m?;
Hé sb gidm chan xylanh: 3e6 N/(m/s?); Ap suét cai
dat van can bang: 320 bar.

4.3. Kiém nghiém mé hinh déng lwc hoc
4.3.1. Két qua thu dwoc qua qua trinh md phéng
Bang 1. Khao sat cac giai doan dwa thung Ién
cta phuwong tién khi day tai

Giai doan mé < P H?nh Thb’i
phéng Co cau chap hanh  trinh gian
(mm)  (s)
Giai doan 1: ThUnngIanh trirot thung 0 20
dang cham dat  Xylanh nang thung 800
Giai doan 2: ThunngIanh trwot thung 220 20
roi khéi mat dat  Xylanh nang thung 660
- Giai doan 1:
o
¢ E K\‘\
/\ , PR A
—_——

Hinh 7. Hanh trinh n&ng thung cé tai giai doan 1
- Giai doan 2:
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= — - of
VA& i/
AN e
S a— % ‘

o [ m—

Hinh 8. Hanh trinh nang thung co tai giai doan 2

4.3.2. Két qua thu dwoc & giai doan 1 khi nang
thung day tai

Hinh 9. M6 hinh mé phéng va vi tri cac chét & giai
doan 1 khi nang thung day tai

4.3.2.1. Hanh trinh xylanh nang thung
Hanh trinh xy-lanh nang

Hanh trinh(cm)

]
0 0

m Thei gian(s) m
Hinh 10. D6 thi hanh trinh xylanh & giai doan 1 —
nang thung day tai theo thoi gian

Tw dd thi nhan thay hanh trinh xylanh nang
thung 80cm trong thoi gian xap xi 22s.
4.3.2.2. Van tbc va gia téc xylanh nang
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Van toc xy-lanh nang

Van t:‘:-c(cm.i_s_)

5 m Thai gian(s) ’ .
Hinh 11. B4 thj van téc xylanh & giai doan 1 —
nang thung day tai theo thoi gian

Gia toc xy-lanh ndng
‘ |

Gia téc(cm/s®)

Tho gian(s)
Hinh 12. D6 thj gia té¢c xylanh & giai doan 1 —
nang thung day tai theo thoi gian

Van téc xylanh tang lén khi da thang duoc
quan tinh, dén tbi da dat 3.7cm/s sau dé di chuyén
déu. Khi cham banh lan xylanh chuyén déng cham
lai @& chuyén dbi trang thai phan Iwc cla thung tiy
tiép xuc véi mat dat sang twa vao khung phu.
4.3.2.3. Lwu lwvong bom
ILu!u Iwgng bom

Luu lwgng(lpm)

| - ’ Thai gian(s)
Hinh 13. D6 thi lvu lwong bom & giai doan 1 —
nang thung day tai cé thdi gian

Nguyén & nnk

Lwu lwong bom tang nhanh va dat ti da 90.5
lit/phat & téc d6 bom 1500 vong/phut khi ap suét
giam.
4.3.2.4. Ap suét hé théng

Ap suat hé lhéng_

Ap suat(bar)

" i gian(s)
Hinh 14. D thj ap suéat hé théng & giai doan 1 —
nang thung day tai theo thoi gian
Ap suét hé théng nhanh chéng dat 320bar
sau d6 gidm dan khi da thang dwoc quan tinh cla
thung.
4.3.2.5. Phan lyc tai cac chét xoay
Phén luc tai A

Phén lye ti D

= =

Phan hwc(kM)

Phan lvc{kMN

| | W ,
i 5 0 fi 2 % 0 § " t

Thoi gian{é)

|

Théi gian(s)
Phan lye tai E | Phan lyc tai G
i& i:wl
¢ 0
2y 2
£ € o}
a a
£y £
i o tll
0 0 . . '
1] 0 1§ il | [] § ] 1§ bl |
Thai gian(s) Thai gian(s)

Hinh 15. D6 thj phan lyc tai cac chét xoay & giai
doan 1 — nang thung day tai theo thei gian
Phan luc tai cac chét dat gia tri Ion nhét &
giai doan dau khi xylanh nang bat dau hoat dong
va giai doan khi thuing bt dau cham vao khung phu
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(hanh trinh xylanh nang 800mm). Ly do cdn mot
lwc 1&n ban dau thang dwoc quan tinh cda thing
va khi phan lyc cla thung thay déi vi tri diém dat
tlr mat d4t 1én khung phu s& can moét phan luc 1én
hon tai cac chbt co thé can bang vai trang thai
chuyén déi nay. Gia tri phan lwc tai D Ién hon cac
chét con lai s&p si 1200kN vi D 1a diém lién két gitra
tay khuyu va tay nang nén chiu phan I&n tai trong
tir thung. O trang thai nay canh tay don 1a 1&n nhat
do d6 D phai chiu mét tai trong Ién hon cac chbt
con lai.

4.3.3. Két qua thu dwoc & giai doan 2 khi nang
thung day tai

Hinh 16. M6 hinh mé phéng va vi tri cac chét &
giai doan 2 khi nang thung day tai
4.3.3.1. Hanh trinh xylanh néang thung
Hanh trinh xy-lanh nang

Hanh trinh({cm)

. The gian(s)
Hinh 17. D6 thi hanh trinh xylanh nang giai doan
2 — nang thung déy tai
Hanh trinh xylanh nang 66cm di chuyén
khoang 18s.
4.3.3.2. Hanh trinh xylanh trwot thung

Nguyén & nnk

Hanh trinh xy-lanh trwot
T T

Hanh trinh(cm)

4 -
0 5 10 1 bl %

Thai gian(s)
Hinh 18. D6 thi hanh trinh xylanh trwot giai doan
2 — nang thung dy tai
Hanh trinh xylanh trwot thang 22cm di
chuyén bat dau tr thoi diém 18s va két thuc hanh
trinh tai giay thir 24,5.
4.3.3.3. Van tbc va gia tbc xylanh nang

Van toc xy-lanh nang
. ! y ng

Van téc(cm/s)

(] L L L
[] 5 0 18 ] %

Thoi gian(s)
Hinh 19. D6 thij van téc xylanh nang giai doan 2 —
nang thung day tai

Gia toc xy-lanh néng
T T

ﬁ“ nl el

Gia tée(em/s?)
& & 2
& & &
-
—

&
2
T

I 1
H 10 15 2 5

Théi gian(s)
Hinh 20. D6 thi gia tdc xylanh nang giai doan 2 —

nang thung day tai

g
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Van tdc xylanh nang tang nhanh dat 3,6cm/s
sau d6 tiép tuc tang do cé sy tac dong cla trong
lwc va dat cwc dai & 3.7cm/s va sau d6 gidm dan
va két thuc hanh trinh. Gia téc xylanh cé sy bién
doéong Ion lién tuc do cé tac dong cua quan tinh
thung trong thdi gian cuc ki nhd, do d6 da phan
xylanh nang di chuyén déu trén xuyén sudt hanh
trinh.
4.3.3.4. Lwu lwvong bom

Lwu lwgng bom

Luwru lwong(lpm)

10 15 2 -

Thoi gian(s)
Hinh 21. D6 thi lvu lwvgng bom giai doan 2 — nang
thung day tai
Lwu lwgong bom dat &@ mirc 89 lit/phat sau dé
tang dan va dat t6i da 90.5 lit/phut vi ly do ap suat
hé thdng giam, & giay thir 18 lwu lwong tdng nhung
khéng dang ké do xylanh nang di hét hanh trinh va
xylanh trwot bat ddu dwoc mé.

4.3.3.5. Ap suét hé théng
Ap suét hé théng

Mo

Ap suat(bar)

] 15
Théi gian(s)

Hinh 22. D6 thj ap suét hé théng giai doan 2 —
nang thung dy tai
Ap suét hé théng ban dau dé thdng duoc
quan tinh nang 1a 150bar sau d6 gidm dan, & giay

Nguyén & nnk

tht 18 khi van diéu khién xylanh nang dong lai ap
suét tdng va khi van xylanh trwot dwoc diéu khién
m& ra, dau thuy lwc dwoc bom vao xylanh trwot
thung &p suét lai gidm va gii 6n dinh & muc 25 -
40 bar cho dén khi hanh trinh két thic & giay the
24.5.
4.3.3.6. Luc tac dong 1én cac chbt

- O giai doan nang thiing c6 tai nay, trang thai
nang thung khi diém twa thung ndm trén khung phu
cho két qua phan luc cé bién do6 dao dong Ién, 1én
dén 800kN.

- V& dac tinh ham sb cla phan lyc tai cac
chét cao & giai doan ban dau, xu hwéng tang vi
thung dang dwoc nang 1én tlr mat dat, toan bo tai
trong thung va rac tac dong lén toan bd hé théng
nang ha. O giay th 18 trang chuyén tiép khi
xylanh trwot thung hoat déng, lwc nang cé dau hiéu
dao déng manh do thung thay ddi quj dao tr song
phéng sang tinh tién.

Phin lwc tai A Phan luc tai D

600 00
E 500 E‘w
e -
g 7
E' 0 2‘ 00
c c
of 20 b
£ £
L L
§ i 15 | % 1 § U] 5
Thri gian(s) Thevi gian(s)
Phan e tai E Phan luc tai G
1000 T (] ‘ T r
E B0 E""'"
= Z b
0 4]
3 E L]
€ u £ b
0 2
c £
L 0 o}
§ n 1’ 2‘3 J.“ ; I‘? “!‘ -!Ii
Théi gian(s) Thai gian(s)

Hinh 23. D6 thi phan luc tai cac chét & giai doan
2 — nang thung déy tai

5. Két luan

Bai bao xay dwng dwgc md hinh dong lyc
hoc b6 cong tac nang ha thung cua xe tai thung roi
va khao sat mé hinh déng Iwc hoc khi nang thung
véi trang thai day tai.

Két qua nghién clru la co s& cho viéc tinh
toan co cdu nang ha, cung cip nguon tai liéu tham
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khao va cong cu tinh toan tir d6 gidp gidm nhe khéi
lwong tinh toan khi thiét ké va ché tao san pham
co cAu nang ha trong nwéc va stir dung, khai thac
xe dwgc hiéu qua. Tuy nhién, mé hinh tinh toan bd
qua ma sat co khi gilra cac khép xoay va khép
trwot, bd qua tdn that ap suét tai cac co néi bng tuy

0.

L&i cam on

Két qua cuia bai bao nay 13 két qua cla dé tai

ludn van thac si "Phan tich déng hoc va dong lyc
hoc co ciu nang ha xe Hook Lift bang Matlab
Simulink", do hoc vién Boan Van Bang thyc hién
tai Trwong Pai hoc Bach Khoa TP.HCM duw&i sy
hwéng dan cta TS. Hong Birc Thong, bao vé vao
thang 02/2023. No6i dung cla bai bao da duwoc
nhém thye hién dé tai cho phép dang tai va cong
bd trén Tap chi.

Tai liéu tham khao

[1]. B.V. Bang. (2023). Phan tich déng hoc va déng
lwc hoc co cdu nang ha xe hook-lift bang
matlab simulink. Luén van Thac si Truong Dai
hoc Béch khoa - Pai hoc Quéc gia Thanh phé
Hé Chi Minh.

[2]. G. Shi, S. Chen and G. Liang. (2019). Analysis
with ADAMS/ANSYS on Dynamic Properties of
Rotating Hook-lift Garbage Truck. Héi thao
Quéc té vé Céng nghé Po luong va Tw déng
héa Co dién tw, tap 2, trang 746-749, Trung
Québc.

[3]. R. Jiang, D. Liu, Z. Wang and W. Fan. (2012).
Dynamic Characteristics Simulation for Lifting
Mechanism of Dump Truck Based on Virtual
Prototype. Co hoc Ung dung va Vat liéu, tap
195, trang 754-757.

Nguyén & nnk

[4]. J. Hu, W. Ding and H. Deng. (2013). Dynamic
Modeling and Analysis of Lifting Mechanism for
Forging Manipulator. Co hoc U’ng dung va Vat
liéu, tap 278, trang 633-640.

[5]. S. Liu and L. Zhang. (2014). Kinematics and
Force Analysis of Lifting Mechanism of
Detachable Container Garbage Truck. Tap chi
Ky thuat Co khi mé, tap 8, trang 219-223.

[6]. N.P. Binh, T.Q. Hung and L.H. Quan. (2017).
Xac dinh Iyc tac dong Ién xylanh thay Iwc chinh
trong qua trinh nang chuyén thung hang. Tap
chi Khoa hoc Céng nghé Xay dung, tap 11,
trang 208-211.

[7]. P.Q. Chien, L.M. Chien and N.V. Nam. (2020).
Thiét ké 6 t& chd rac trén nén 6 té chassis tai,
Bachelor thesis. Trirong BDH Bach Khoa Thanh
phd H6 Chi Minh, TP. H6 Chi Minh.

[8]. OMFB- ITALY. (2016). Pompe a pistoni ad asse
inclinato bent axis piston pumps. Internet:
https://www.hydrabuy.com

[9]. Hydroma hydraulic systems. (2015). Catolouge
directional control valve, sectional valve, HC-
D6. Internet:
https://www.hydroma.eu/hydraulic-
distributors/directional-control-
valves/sectional- valves/hc-d6/

[10]. UNILIFT-ITALY. (2016). Catalogue Hooklift
UNILIFT A18N lifting mechanism. Internet:
https://www.west-trans.com.au/product/hook-
lift-hl-18a/

[11]. N.H. Tien. (2021). ng dung Matlab/simscape
trong mé phdng hé théng thuy luwc xe ctru hod
san trwot, Bachelor thesis. Trwong BDH Bach
khoa Thanh phd H6 Chi Minh, TP. H6 Chi Minh.

47


https://www.hydrabuy.com/
https://www.hydroma.eu/hydraulic-distributors/directional-control-valves/sectional-valves/hc-d6/
https://www.hydroma.eu/hydraulic-distributors/directional-control-valves/sectional-valves/hc-d6/
https://www.hydroma.eu/hydraulic-distributors/directional-control-valves/sectional-valves/hc-d6/
https://www.hydroma.eu/hydraulic-distributors/directional-control-valves/sectional-valves/hc-d6/
https://www.west-trans.com.au/product/hook-lift-hl-18a/
https://www.west-trans.com.au/product/hook-lift-hl-18a/

