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TCVN 9324:2012

L&i néi dau

TCVN 9324:2012 dwoc soat xét tr TCXD 256:2001 theo ISO 6015:2006
theo quy dinh tai khoan 1 Diéu 69 cla Luat Tiéu chudn va Quy chuan ky
thuat va Diém a khoan 1 Diéu 7 Nghi dinh sé 127/2007/ND-CP ngay
01/08/2007 ctia Chinh pht quy dinh chi tiét thi hanh mot sé diéu cla Luat
Tiéu chuén va Quy chuan ky thuat.

TCVN 9324:2012 do Trwdng Dai hoc Xay dwng bién soan, B Xay ding dé
nghi, Téng cyc Tiéu chuén Do ludng Chét lvgng thdm dinh, B Khoa hoc va
Cang nghé cong bé.



TIEU CHUAN QuOC GIA TCVN 9324:2012

May lam dat — May dao thay lwc — Phwong phap do lwc dao

Earth-moving machinery — Hydraulic excavators — Methods of measuring tool forces

1 Pham vi ap dung

Tiéu chuén nay quy dinh phwong phéap xac dinh lyc dao clia may dao thly lyc cling céc trang thai gioi
han clia may.

Tiéu chudn nay ap dung cho cac may dao thly lyc banh 16p va banh xich, ¢ hodc khdng c6 chan
chéng.

2 Tai liéu vién dan
Cac tai lidu vién dan sau cin thiét cho viéc ap dung tiéu chudn nay. Ddi véi cac tai liéu vién dan ghi

nam céng bé thi ap dung phién ban duoc néu. Dai voi cac tai ligu vién dén khong ghi ndm cong bd thi
ap dung ban méi nhét, bao gdm ca cac ban stra dbi.

ISO 6165:1987, Earth-moving machinery — Basic types — Vocabulary.

ISO 6015:2006, Earth-moving machinery — Hydraulic excavators and backhoe loaders — Methods of
determining tool forces.

3 Thuét ngi¥ va dinh nghia

Tiéu chudn nay st dung cac thuét ngl va dinh ngha sau:
3.1

Lwe dao (Tool force)

Luc dao clia may dao giu nghich hodc thuén la lyc tac ddng I1én gau, dwgc quy wdc dat tai mép cét
clia gau khi xi lanh quay gau hoac xi lanh quay tay can lam viéc mét cach doc Iap. Phuong ca lyc dao
cAn do Ia phuong tiép tuyén voi quy dao chuyén dong cia mép cit clia gau.

D6i v&i gAu ma mép cét c6 dang cong hodc nhon, lyc dao duoc do tai diém gita cia chiéu rong gau.
3.2
Lwc déng gau ngoam 2 ma gau (Grab/clamshell closing force)

Lic ¢o tri sb 1on nhét, phat sinh tai mép cét clia cac méa gau hodc tai cac dinh réng khi déng gau.
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3.3

Khéi lwong (Operating mass)

Khéi lwgng lam viéc cia may.

3.4

Ap suit thuy lwc (Hydraulic pressure)

3.41

Ap suét lam viéc ctiia mach thuy lwc (Hydraulic circuit working pressure)
Ap suét danh nghia do may bom tao ra trong mét mach thuy lwc cu thé.
3.4.2

Ap suét khéng ché cta mach thuy lwc (Hydraulic circuit holding pressure)

Ap suét tinh I&n nhét trong mét mach thiy Iyc cu thé, dwoc khéng ché bang mét van han ap, khdng
cho phép ap suét vuot qua 10 % ap suét danh nghia.

35

Cac trang thai gi¢i han (Limit conditions)

3.51

Trang thai gi¢i han ctia mach thuy lwe (Hydraulic limiting condition)

Thei diém khi cac Iye tac dong Ién gau hoac Iwe nang bj khéng ché bdi ap suét lam viéc hodc ap suét
khéng ché ctia mach thiy lyc.

3.5.2

Trang thai gi&i han vé cong suét cia ddng co (Engine power limit condition)

Thoi diém khi cac lyc tac dong Ién gau bi khdng ché do dong co hét kha nang tai.
3.5.3

Trang thai gi®i han gay 1at may (Tipping limit condition)

Theéi diém khi cac lyc tac dong 1én gau bi khdng ché bai viéc bat dau may bi lat.

3.54

Trang thai gi&i han trweot (Sliding limit condition)

Théi diém ma cac lye dao bi khdng ché bdi sy trurgt may trén mat duong thie nghiém.
4 Thiét bi, dung cu

4.1 Lyc ké hodc bd cam bién tai trong: dung dé do gia tri cua lwc tac dong 1én giu xdc ¢ do chinh
Xac £ 2 %, bao gdm ca do chinh xac ctia dung cu doc chi sb do.
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4.2 Cap thép, bd khoa kep cap, rdng roc, xich an toan va cac khung @& cé kha nang diéu chinh dwoc

céac diém neo.

4.3 DPdng hd do ap suét dau thly lyc ¢ dd chinh xac + 2 %.

4.4 Dung cu do kich thuwée dai cd dd chinh xac + 2 %.

5 Dia diém do

Dia diém do la mét bai phdng, c6 bé mét cing (co thé I1a b mat bé tdng), cb cac diém neo g va 6
khéng gian di dé bd tri Iyc ké hodc bd cam bién tai trong (xem 4.1). Khi phép do dwoc tién hanh &
nhi*ng noi cé cao do thap hon mat bng may dirng, can chudn bj mot hd c6 khéng gian dU dé chira
gau, lyc ké hodc bd cam bién tai trong, cac diém neo gilr va mdt s thiét bj phy tro khac.

CHU THICH: Khi do Iuc dao, Iyc ké thudmg duge gén tryc tiép vao diém cin do trén géu. Néu lyc ké dugc gan vao didm can
do théng qua mét réng roc thi phai kd dén liyc ma sat trong réng roc dé dam bao @6 chinh xac chung 12 + 2 %. Ngoai ra, do
khéi Igng cta cap thép co thé anh hudng dén dd chinh x4c cia phép do nén cin sir dyng cap thép co chidu dai nhd nhét cé
thé.

6 Chuén bjdo

6.1 May dao duwoc lam sach va dwgc trang bj theo dung chi dan clia nha ché tao.

6.2 May dwoc 18p gau hodc cac thiét bi phu khac vai cac déi trong phu hop; ap suét 16p, dd chic chén
cuia 16p hodc lyc cang xich dwoc 14y theo quy dinh ctia nha ché tao.

6.3 Vi tri Iap cac chét gau, chét tay cin va chét can cla thiét bj lam viéc s& do nha ché tao quy dinh
cho méi loai thir nghiém (xem Hinh 1).

6.4 Chi tién hanh do khi dong co va hé thdng thly lwc clia may dat dwgc nhiét do lam viéc binh
thwdng va khi ap suét thay lyc clia hé cling nhw ap sudt khéng ché clia méi mach thiy lyc phis hop voi
céc ap suét twong (rng do nha ché tao quy dinh.

6.5 May duoc dat tai bai thir, ghu hodc thiét bi phu duoc gén voi lyc ké hoac bd cam bién tai trong
(xem 4.1) nhw minh hoa ti Hinh 1 @én Hinh 5, vi tri gan lyc ké vao gau phy thudc vao loai lyc dao cén
do.

6.6 Trwdc khi do, cac vi tri Iap chdt gau, chét tay can, chdt can, chédt xi lanh thiy Iwc hodc chét cin
kiéu dng I16ng clia may dao phai dwgc xac dinh va duoc ghi lai trong bién ban do.

6.7 Dbi voi may dao duoc Iap chan chéng, viéc do duoc tién hanh khi cac chan chéng dwoc nang lén
hodc dwgc ha xubng theo quy dinh clia nha ché tao.

7 Phwong phap do

7.1 Nguyén tic chung

7.1.1 Viéc do dac dwoc tién hanh khi may lam viéc tuan theo cac hwéng dan van hanh cia nha ché
tao va cac quy tac v& ki thuat an toan hién hanh.
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7.1.2 Xich an toan (xem 4.2) phai dwoc bb tri d& phong ngira tit ca cac trwéng hop 1at may 6 thé
xay ra.

7.1.3 Khi dong co lam viéc & sb vong quay I&n nhat theo quy dinh clia nha ché tao, cho xi lanh thiy
lyc cén thiét lam viéc doc lap va ghi lai trj sb luc dao tai mép ct clia gau hodc thiét bi phu.

7.1.4 Trwdc khi do, can tién hanh mét sé thir nghiém so bd dé& xac dinh duwoc vi tri téi wu ma tai dé
Iwc dao cb tri sb Ién nhéat khi tay cin va gau dwoc dat tai cac géc quay khac nhau (nghia la (g véi cac
hanh trinh pit tong khac nhau).

a) Trong tredng hop xady ra trang thai gi¢i han cia mach thly lyc, trong bién ban do phai ghi ré tén
mach thly lwc, ma ap suét trong né vwgt qua ap suét ctia van han ap.

b) Trong trwdng hop xay ra trang thai gidi han gay 1at may, lwc dao dugc do tai thoi diém ngay khi bat
du 1at may.

¢) Cac xich an toan dwgc dé chung & murc sao cho may vira cé thé dat dwoc trang thai 1at, vira ngan
can dwoc sy lat gay dd may.

d) Trong treong hop xay ra gi¢i han trwet, may phai dugc neo lai va lyc neo may Ién nhét phai dwoc
ghi lai trong bién ban do.

7.1.6 Méi lan do dwgc tién hanh ba Ian va gia tri lc dao lén nhat cho méi lan sé& duwgc ghi lai. Gia tri
trung binh céng clia ba gia trj nay s& dwoc ghi trong cac két qua do.

7.1.7 Luyc dao dwoc do phai tuan thi nguyén tic chung (theo 7.1) va cac yéu céu cu thé (theo 7.2,
7.3, 7.4 va cac hinh minh hoa twong (ng).

7.2 Vé&imay dao gau nghich
7.21 Lwec dao I&n nhét khi stv dung xi lanh quay gau (xem Hinh 1)

a) Lyc dao Ion nhét khi si» dung xi lanh quay gau la lyc Ién nhét dat tai mép cat cia gau, khi st dung
xi lanh quay gau dé tao ra mot mé men quay l&n nhét Ién gau quanh chét quay clia no. Mép cét cla
gau dugc dich chuyén vé phia may co s&.

b) Lwc can do co phuong tiép tuyén véi quy dao chuyén dong clia mép cét cla gau khi giu quay
quanh chdt quay cia né.
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CHU DAN:
1 Xilanh quay gau;
2 B9 cam bién ti trong;
3 Chét quay cua gau;
4 Xich an toan;
5 Mép cét clia gau;
6 Cac vi tri chét co thé chon;
F Lyc dao.

Hinh 1 - So dd miu diing dé do lc dao I&n nhit
khi str dung xi lanh quay gdu ctia may dao thiy Iwc giu nghich
7.2.2 Lwc dao I&n nhat khi str dung xi lanh quay tay ¢an (xem Hinh 2)

a) Lrc dao lén nhét khi st dung xi lanh quay tay can 1a Iwc dao 16n nhat d&t tai mép cét cia géu, khi
str dung xi lanh quay tay cin dé tao ra mot mé men quay lén nhét lén tay can quanh chét quay clia no.

b) Mép cét ctia giu dwoc dich chuyén vé phia may co sé.

¢) Géu dwoc bd tri nhie da néu trong 7.2.1 d& dam bao khéng mét bd phan nao cia gau ndm & phia
bén ngoai dwong cong, dugc vach ra bdi mép cét clia giu quanh chét quay cua tay cén.

d) Lic can do ¢ phwong tiép tuyén véi dwdng cong nay.
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CHU DAN:

1 Xilanh quay tay can;

Cac vi tri chét co thé chon;
B6 cam bién tai trong;

Xich an toan;

m b W N

Lwe dao.
Hinh 2 - So 46 mau dung dé do Iwe dao I&n nhat
khi sir dung xi lanh quay tay cin cla may dao thuy lwe giu nghich
7.3 Vé&imay dao giu thuan
7.3.1 Lwc dao I&n nhét khi stv dung xi lanh quay gau (xem Hinh 3)

a) Lyc dao 16n nhét khi str dung xi lanh quay gau 1a lwc 1én nhat dat tai mép cét ciia gau, khi st dung
xi lanh quay gau dé tao ra mét mé men quay I6n nhét Ién gau quanh chét quay cia gau.

b) Mép cét clia gau duwgc dich chuyén vé phia xa dan may co s&. Lyc can do c6 phuong tiép tuyén voi
quy dao chuyén dong clia mép cét clia gau khi giu quay quanh chét quay ctia né.

7.3.2 Lwe dao I&n nhét khi str dung xi lanh quay tay cin (xem Hinh 4)

a) Lyc dao Ion nhét khi st dung xi lanh quay tay can la lwc Ion nhat dat tai mép cit cia gau, khi st
dung xi lanh quay tay can dé tao ra mét md men quay I6n nhét Ién tay can quanh chdt quay cla giu.

b) Mép cét clia gau dugc dich chuyén vé phia xa dan may co sé.

c) Géu duwgc bé tri nhw d4 néu trong 7.3.1 d& dam béo khéng mét bd phan nao clia gdu nam & phia
bén ngoai quy dao chuyén dong clia mép cét clia gau quanh chét quay cla tay cén.

d) Lye cén do co phuong tiép tuyén véi quy dao chuyén dong nay.

10
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CHU DAN:
1 Xilanh quay gau;
2 Chét quay cia giu;
3 Bo cam bién tai trong;
4 Ném (gd hoac thép) chan may dé phong bj truot;
F Lwc dao.

Hinh 3 - S0 A mau dung dé do lyc dao I&n nhat
khi str dung xi lanh quay giu cia may dao thuiy lwc gau thuidn
2

CHU DAN:
1 Xilanh quay tay cén;
2 Chét quay cla tay can;
3 B& cam bién tai trong;
4 Ném (g6 ho#c thép) chan may dé phong bi trwot;
F Luwc dao.

Hinh 4 - So d6 miu dung dé do lwc dao I&n nhét
khi stv dung xi lanh quay tay cin cua may dao thiy lwc gau thuan

7.4 V&i may dao giu ngoam

7.41 Lwc déng giu ngoam I&n nhét (xem Hinh 5)

a) Mot bd cam bién tai trong dwoc dat gitra cac mép cit cia giu ngoam, day 14 vi tri ma lyc déng gau
c6 tri s6 |on nhét.

11
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b) Lwc nay duoc tao ra bdi cac xi lanh thiy lyc déng géu hoac bdi cac thiét bj khac. Khoang cach gitra
cac mép cat dwgc ghi lai trong bién ban.

CHU DAN:
1 Cam bién tai trong
Hinh 5 - So 6 miu dung dé do lwc déng gau Ién nhat clia may dao géu ngoam

8 Bao cao két qua do
Trong bdo c4o, ¢an ghi d%c tinh ki thuat clia may va cac két qué do sau:
8.1 Dac tinh ki thuat ciia may
8.1.1 May

a) Kiéu;

b) Sé xéri;

c) Tén nha ché tao;

d) Khéi lvong may, kg;

e) Ap suét lam viéc hay ap suét khéng ché trong méi mach cla hé théng thiy lyc, kPa.
8.1.2 Kiéu co clu di chuyén ctia may banh xich hay méy banh 16p

a) May banh xich:

- Kiéu ban xich;

Chidu rong 16n nhét (tinh dén mép ngoai hai dai xich) Wy, (m);

Khodng cach dwéng tam clia hai vét xich W, (m);

Chidu réng dai xich W4, (m);
- Khoang cach gitra tdm clia banh sao va tdm cla banh dén hwong, L, (khoang cach gitra cac
dwdng truc thdng ding clia cac banh xich hodc dia xich phia triwéc va phia sau), (m);

b) May banh 16p
12
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- Khoang cach dudng tdm cta hai vét banh 16p W, (m) (néu vét cac banh xe phia trwdc va phia

sau khac nhau cn phai chi ra);

- Khodng cach gitra hai tryc banh xe L, (m);

Kich c& 16p;

Ap suét 16p, (kPa);

Débi trong (néu cb), (kg);

- Géc quay vong clia cac ban khung, As, (°).

8.1.3 Thiét bj cong tac

a) Chiéu dai can (tai cac vi tri chét quay dwgc chon hodc tai cac vi tri cia can kiéu 6ng I6ng), (m);

b) Chidu dai tay cin (tai cac vi tri chdt quay dwoc chon hoac tai cac vi tri clia can kiéu éng 18ng),

(m);

¢) Kiéu gau, dung tich danh nghfa va khéi lwgng gau, (kg);

d) Cac thiét bj phy tro' (néu co) va khéi lvgng, (kg):

e) Cac ddi trong, (kg);

f) Cac chan chéng; khoang cach gitra cac tam dé chan chéng khi dudi dai We, (m).

8.2 Cac két qua do:

Céc két qua do dugc ghi trong Bang 1.

Bang 1 - Cac két qua do

Thiét bi cong tac dwoc lap

Cac vi tri ctia chét quay va
chiéu dai tay can

Lwc,

Cac trang thai
gi¢i han

Géu nghich:

- Xi lanh quay gau

- Xi lanh quay tay can

Luc dao I&n nhat khi st dung:

Géu thuéan:

- Xi lanh quay gau

- Xi lanh quay tay can

Lc dao lén nhét khi st dung:

Géu ngoam:
Lwc dong gau

Khoang cach gitra cac réng
hosc cac mép cét

13
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Phuluc A
(Tham khao)
MOT SO THUAT NG VA Ki HIEU KiCH THU'O'C CUA MAY CO SO

Bang A

Thuat ngir Ki hiéu Hinh v& minh hoa

Chiéu rong I&n nhét W =
clia may banh xich ! * E

Khoang cach dwéng W
tam cua hai vét xich 2

|
|
'

-
=

Khoang cach durong —
tam clia hai vét banh W,
16p IFI
Wy
° 0

Chiéu réng dai xich W
ctia may banh xich ¢ l
;V
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Phu luc A

(Tham khao)
MOT SO THUAT NG VA Ki HIEU KiCH THUG'C CUA MAY CO SO

Bang A(tiép theo)

Thuat ngiv Ki hiéu Hinh vé& minh hoa

Khoang cach gitra
tam cla banh sao va

tam clia banh dan B
hwéng i T
L2
Khoang cach gitra
hai truc banh xe cua Ls

may banh 16p

Ly

N
Géc quay vong clia "-/\ AN E——

céc ban khung & NN D
—_— N - T

Khoang céach gitra
céc tam dé chan Ws
chéng khi dudi dai
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