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Research into designing and manufacturing
hydraulic hammer machine MHP-01 for
pilling of wear resistant along auto roads

Summary

This paper presents the main results of the
scientific project: “Research into designing and
manufacturing hydraulic hammer machine MHP-
01 for pilling of wear resistant along auto roads”;
from the selection of suitable plan, the research
calculated and determined the parameters,
designed the machine components and constructed
machinery manufacturing processes. The machine
has been manufactured successfully with many
advantages compared with similar imported
machines in terms of the economic indicators and
techniques. This is the first project in Vietnam
which has been completed according to the Circular
02/2015/TT-BKHCN of Ministry of Science and
Technology signed 6.3.2015 on the implementation
of scientific projects not using the State budget.
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Pat van de

He thong ho lan dudng 6 t6 gop phin quan trong
Gém bao an toan giao théng cho nguoi va phuong
tlép lru thong trén duong, ching dugc str dung nhu
dai phan cach clng gitra hai chiéu cia duong cao
téf: va la hé thong chin an toan trén duong déo hiém
tro. Trén thé gi('ri, viéc xdy dung hé thong ho lan
duge thyc hién bang cac may chuyén dung cua cac
nuoc nhu Nhat Ban, Italia, Trung Qude. ..

) O' Viét Nam, tr nim 2014 mot sd doanh nghiép
da st dung may déng coc hé lan nhap cua Trung
ngci dé thi cc"mg trén tuyén Quf)c 16 3, nam 2015
th,l. cong trén Quoc 16 1 dé dong coc 6ng @141 mm
di}l 2,1 m; déng séu 1,2 m; nhd cao 0,9 m. Coc duge
dong trye tiep trén nén dat dip k = 0,95-0,98 [1]

'(A:éc 3112'1){ nay cho ning sut twong ddi cao, tuy
n}glen ket cau may con thiéu vitng chic, anh hudng
dten qua trinh déng coc. Do nhu cau cua thyc té thi
cong “Tgéy cang can nhiéu may c6 chét luong tht
h’cm va xu huéng can lam chu cong nghé; dong thoi
tlf:l] cuc trién khaij Théng tu 02/2015/TT-BKHCN
cuﬂa BQ Khoa hoc va Cong ngh¢, Bd Giao thong
Van tai da phé duyét thuc hién dé tai DTDN LH-
CMC 0T theo hinh thie “xa héi hoa™ nham nhanh
clzong dua sé{n pham vao thuc té san Xudt, gbp phfm
day nhanh tién do hoan thién céc tuyén dudng giao
thong quan trong.

Cong ty TNHH San xuét va Thuong mai Linh Ha
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va nhom nghién ctru cua Truong Dai hoc Giao thong
Vin tai da tién hanh nghién ciru thiét ké ché tao mot
mau may déng coc ho lan nham khic phuc cac nht\rqc
diém ctia may nhap ngoai. Pé tai di duoc Hoi dong
khoa hoc B Giao théng Vén tai danh gia dat 90/100
diém vao ngay 21.8.2015.

Noi dung nghién curu

Nghién ciru chon dang va thiét ké tong thé may
bita thiiy lwe MHP-01 déng coc hg lan dwong 0 t6

Pé chon duoc dang may cho viéc thict ké, cac tac
gia da nghién ctru va 1ap duoc so do phan loai cac may
dong coc ho lan nhu sau [1]:

Baa déng Diu bia thiy e
[e]1] coc
Xilanh
May banh xich Xe co st
Khung xe CUGA!_.I néng Cén curhd
chuyén dung L
I May Téri thily lue
Tay gat thiy luc z 4 coc
_ 3&: cmigL Cn treo baa
£ién - thiy lue
6 kidm soét Dang cdl Hai thép chir U
Khéng quay e Treo gict cot Xi lanh thdy luc
quay vong
Quay 180° Kha eh
chinh c6t
Quay 360°
cé Khdng

Sor do phdn loai theo dac diém cau tao mdy dong coc ho lan

Qua phan tich wu, nhuoc diém cua céc loai may nhu
so do trén, nhom tac gia da chon dugc loai may ¢o cdu

tao tong thé nhu hinh 1.
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Hinh 1: cdu tao chung may dong coc ho lan dwomg 6 16 theo hing thiet ke

l. Banh xe di chuvan ."up trén khung co so; 2. Khung ngang di
fricot; 3. Khung lien AeI can chinh voi may; Br) !nm mat dau thiy
lwe; 5. Thanh gitr can ndng biia; 6. Bo dé no d‘rurq co: 7. Can treo
fmu 8. Mdi che: 9. Dén tin hiéu; 10. Xilanh dicu chinh dé nghiéng
can: 11 Dgng co diezel; 12. Deén chiéu sang; 13. Cot dan hidng
biia; 14. Biia thuy lee; 15. Déu dong coc: 16. Chodng riit coc: firk
. Coc; 18. May phat dién
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Viée rut coc s€ dugce tién hanh trong hai truong hop:
coc dong vao vi tri co vat can cing khong thé xuong
duoc; rat coc cii khi cai tao, mo rong 1é duong.

Tinh todn xdc dinh cdc théng sé chinh ciia mdy
MHP-01

Trong khuon khé cua bai bao, nhom tac gid chi
trinh bay phuong phap tinh toan cac théng sb chinh
cua may [2].

Xac dinh luc tac dung 1én may khi di chuyén trén
duong:

- Xéc dinh luc can lan: P= [h3 (k)

Trong do: G - tai trong tac dung 1én banh xe (kG);
f - hé s6 luc can lan.

- Xac dinh lyc can khong khi: P = K.F.v* (kG)

Trong d6: K - hé sb can khong khi, F - dién tich chiu

luc can khong khi, v - toc dd di chuyén cua may.

Trong ky thudt quen dung thr nguyén km/h nén ta
co: P =K.Fv¥/13
G.h
1
Do dbc i mang déu duong khi leo dbc va dau am khi

- Xéc dinh luc can leo déc: P, = =+ G.i

xudng doc. Lay do déc cua duong 12 i = 16% khi may
MHP di chuyén trén dudng nui.

- Xac dinh lyc can quan tinh: P = m.j (kG)

Trong d6: M - khéi lugng cua xe (G/g): g - gia toc
trong truong (9,81 m/s?); j - gia tdc khoi dong may

i = dw/dt.

- Xac dinh luc kéo ctia may: cong suat N cua dong
co lép trén may tao nén mdt mé men M tai truc khuyu
cua dong co. Gita N va M ¢o lién hé: N = M.w/75
(Hp). Trong dé, o la téc do goc cua truc khuyu cua
ddng co, c6 lién hé véi s6 vong quay ciia dong co n
(vong/phut): @ = nn/30.

- Xac dinh lyc bam dinh cua banh xe voi mat duong:
lwc bam 16n nhét ty 1¢ thudn véi trong lugng tac dung
trén banh xe chu dong G, : Tlu = 0.G, (kG). Trong do,
¢ la hé sd bam (tirc 1a hc s0 ma sat) gitta banh xe va
mat duong.
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Nhu vay, diéu kién chuyén dong ciia may vé& mat
lucbam1a: P<T _=0.G,

Thiét ké khung xe co s¢

Két qua tinh bén khung xe co s& may dong coc hd
lan duong 6 to bang phan mém SAP2000 duogc thé

hién trén hinh 2 va 3 (xét cho trang théi bét loi nhit 1a
khi rat coc).

Hinh 2: biéu dé mé men uon M_cua khung co sa khi mit coc

Hinh 3: biéu dé mé men xodn khung khi rit coc

Luwa chon dau biia thiiy lic

Dau bua thuy luc 1a co cau tao luc dong coc trén
may. Dé tai da nghién ctru lua chon duoc loai bua cua
Han Quoc co cac thong so chinh nhu sau:

- Ky hiéu: RHB 305-E

- DPuong kinh choong: 60 mm

- Luc dip danh nghia: 3500-6000 kG

- Tén sb va dap: 35-65 lan/pht

- Trong lugng: 260 kg

Thiét ké hé thong két ciu thép ciia by cong tic
dong coc

Xac dinh lyc tac dung lén hé th(iflg cot va gia dp:
trong qua trinh dong coc, hé théng cot va gid do cua
may chiu luc tac dung thay doi vé phuong va chiéy tuy
theo cac trang thai dong coc: theo phuong théng ding,

gOAHOC VIéT Nam 6(7) 7.2016

nghiéng vé phia sau, nghleng vé phia trude. Do vay, hé
thong cot va gia d& can duoc xét theo cac so do tinh
trén hinh 4.
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Hinh 4: so do tinh hé théng cét va giad dé

Xac dinh lyc can déng coc: do coc 14 6 ong thép rong
nén chu yeu la ¢6 luc can dinh bam cua nén vao coc
duoc xac dinh nhu Ivc b than coc khi dong vao nén.

F.=8Bag (kKG)

Trong do:

S =S8, la dién tich tiép xtc cta coc véi nén
S, - dién tich tiép X0c mdt ngoai cua coc vai nén
S,=n.D.H=3,14.0,141.12 = 0,53 m?

S, - dién tich tiép xtic mit trong ctia coc véi nén
S,=m.dH=3,14.0,13.1,2 = 0,489 m?

H = 1,2 m 1a chiéu sau dong coc viao nén

q - hé s6 can riéng 16n nhét trén coc khi nén kho va
dat ctng (kG/m?): q = 2500 kG/m?

Vay:

F,.=$.q,+S,q,= 0,53.2500+0,489.0,15.2500 =
1508 (kG)

Thiét ké hé thong truyén déong thiiy lwe va diéu
khién may

Hé théng truyén dong thuy luc va diéu khién may
MHP-01 ¢6 nhiém vu thuc hién cac thao tac trong
qua trinh lam v1ec ciia may. H¢ théng nay gdm co: bo
ngudn thiy Iyc gdm: thung dau (2), bd loc diu (1),

bom thuy luc (23), van an toan (22), dong hd do ap
sudt (21) va két lam mat dau (4).

Bom (23) dugc dan dong bai dong co diesel qua bd
truyén dai c6 nhiém vy cap diu thuy luc cao ap toi cac
xilanh va mé to thuy luc.

Cac xilanh thuy luc thuc hién cac thao tac:
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- Nang ha cin treo bua (xilanh 15) dé dua bua
chup vao dau coc;

- Dich ngang khung trén (xilanh 14) dé dich bia
va coc vao dung vi tri;

- Diéu chinh goc nghiéng cdt (cip xilanh 12) dé
dong coc ding theo phuong thang ding khi nén doc
nghiéng.

Hai md to thiy luc c6 nhiém vu:
- Di chuyén may tién, Itii (mé to 17);
- Quay mdy phat dién han (md to 7),

5 van phén ph01 %), (12) (13), (16),(18) diéu khién
bing tay c6 nhiém vu diéu khién sy hoat dong cia 3
cum xilanh va 2 mo to thuy luc.

Hinh 5: so dd hé théng thiy hec may MHP-01

1. B$ loc ddu; 2. Thung déu; 3. Puwong dng hoi du; 4. Két lam
mat,; 5. Van phdn phoi dzeu khién biia va mé to mdy phat dién han
(diing chung); 6. Puwong dng hoi dau ctia may phat dién han; 7. Mo
to quay mdy phat dién han; 8. Ong cdp dau cao dp cho biia thiy luc;
9. Ddu bvia thuy lyc dong coc; 10. Duong ong héi ddu cua biia thuy
lyc; 11. Cap xilanh diéu chinh goc nghiéng cot; 12. Van phan phoz
didu khién xilanh chinh goc nghiéng can; 13. Van phan phéi diéu
khién xilanh dich ngang khung trén b cong tac; 14. Xilanh dich
ngang khung trén; 15. leanh néng ha can treo bua; 16. Van diéu
khién xilanh nang ha can treo bia; 17. M6 to di chuyen may, 18.
Van phdn pho: diéu khién mé to di chuyén; 1 9. Pueong dau thdp dp;
20. Puwong déu cao dp; 21. Déng hé do ap suat; 22. Van an toan; 23.
Bom ddu

Lua chon djng co ddn dpng may MHP-01

Cong suét danh dinh can thiét ctia dong co dung dé
din dong mé to di chuyén may, cac xilanh va biia thiy

luc theo so db hinh 6.
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di chuydn méy Ny,

Céacxilanh

Nanghacin
treobuaNg
Béngco Bom Van "

diesel |——| tdngNy [—— phén
phéi

Buathdy lyc Npg,

Hinh 6: so d6 dén ding céng sudt tir dong co dén cdc bg cng td;:

Két qua tinh toan cong sudt cin thiét cho cac thiét
bi cong tac nhu sau:

N, =5,5kW N...

N,=5313kW N, <N13’N <N,

Trong qua triph may !ém viéc xuit hién trang thai
tiéu hao cong suat 16n nhat khi: bia dong coc va xilanh
céan treo bua c6 hoat dong; khi d6 can cong suat la:

N,=N,,+N_ =16+5313=21313 kW

Vay cong suit danh dinh cua dong co diesel phai 1a:
N, 2N, =21,313kW

Dé tii da chon dong co diezel IANGFENG D28-
ZS1125 c6 cong suat 30 Hp.

Thiét ké hé thong 16i va phanh ham

Thiét ké hé thong léi méy MHP-01:

- Xac dinh luc céu} quay vong cua may MHP-01:
MHP-01 di chuyén bang banh hoi, khi di vao dudng
cong may quay vong s€ phai chiu tac dong cua luc cén

=16 kW

. —- vh
th nhu sau: W, = R,

Trong d6: R, - ban kinh quay vong cua may (m),
R, =6 m; M, - md men can quay vong cua may (m)
duoc xéac dinh theo cong thirc:

M,=0.G, L

Véi: @ - hé sb bam cua cac banh xe cha dong, trén
may MHP-01 c6 2 banh xe chu dong trén téng sb 4
banh xe; G, - trong lugng cua méy phén b6 déu trén
cac banh xe chi dong G, = G_/2; L - khoang cich gilra
truc banh xe trirde va truc banh xe sau.

- Xac dinh m6 men can quay vong:

M,=¢.G,.L
Trong 46, gia tri hé sé’ bam: ¢ = 0,7 Utng v&i mit
dudng kho sach (@ 16n nhat).

G, =G, /2 =2600/2 = 1300 kG = 13000 N
L=18m
M,, =0,7.13000.1,8 = 16380 (N.m)

M
Lu'c can quay vong: W = o 16380 _ 545, N)

So dd hé thdng lai cia may MHP-01 dugc trinh bay
trén hinh 7.
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N

DIV,

Hinh 7: so dé hé théng ldi may MHP-01

1. Vé lang lai; 2. Truc lai; 3. O dé truc ldi; 4. Giam téc chuyén
hwong; 5. Tay don; 6. Thanh truyén; 7. Thanh ba ngang lai; 8. Tay
don tru lai; 9. Truc lai; 10. Truc banh xe; 11. Banh ldi

Thiét ké hé thong phanh ham cho may MHP-01 :

Khi ham, banh xe chu dong khong duoc quay va
truot trén mat duong. Luc ham lon nhét phu thudc vao
hé s6 ma sat gitra 16p xe va mit duong: P, =T __=¢.G

Xét cho trudng hop khi tri s6 déc doc dudng 16n
hon 4%.

P.=T _+P= p.G£1.G=G(p £1)

P =T  +P =04.2600+416=1456 kG

Déu cong (+) dung khi 1én déc va diu trir (-) dung
khi xuéng dbc.

So dd hé thong phanh him cta may duoc thé hién
trén hinh 8.
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Hinh 8: sordo hé thong phanh hiam cua mdy

4. Truc chi dong: 5. Phanh ma sat; 6. Banh phanh; 8. Chét cudi
han dap phanh; 9a. Ban dap; 9b. Don phank; 10. San may; 11 Lo
xo: 12. Chot treo phanh
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Xay dung quy trinh I&rp rap mday MHP-01

Trén co s& két qua nghién ciru tinh toan thiét ké
va tap ban vé ma dé tai da thuc hién va chuyén giao
cho Céng ty TNHH San xuat va Thuong mai Linh Ha
(Gia Lam, Ha Noi), cac chi tiét may va cac cum thiét
bi dd duoc ché tao va duoc tién hanh lép rap tai xuong
co khi cia Cong ty theo so do hinh 9, tao thanh may
MHP-01 hoan chinh.

Hom aé, ghé ngdi jl 10

Hd théng lai may
L HE didu khidnthiy lve ...

Thing ddu thiyy luc, may |__ |
AECO, phit dign '
Diu 12 B4 cong tac s& (03 han H
bia ndng ha bua hal try banh H
tTuy céna. cbt, thanh 1) Kétlam mat diu thiy lve |
e 3 gidng. XLTL - Bom thiyy lyc, puly quat gio
H 2

S e e e Ml

H
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: | Khung ngang
+| trén va xilanh

Miy phat 12V

m.: ri"c ady 15
ung H#& di chuyén may . ]
- Trye - Dia xich Md;:(::‘l:ugrl‘uc ]
- Bénh xe - G6i 99 i :
| ¥ H
{ Cac phu kién thly luc zéenbr, |4 :
tuy & cidc loai

Hinh 9 : so do !(fp rap may MHP-(11
Chit thich:

Lden 12 la trinh ur ldp cde cum va chi tiét khéng thé thay déi
Cum sau dat lén cum trieée
Phu kién lap vao cac cum

Lap rap cé can chinh giita cac cum

Khung xe co so: la két ciu chinh dé lap cac thiét bj

Ket qua dat dwoc

Sau 3 thing nghién ciru, tinh toan, thiét ké va 2
thing ché tao, may MHP-01 dau tién dd duoc hoan
tl}énh. May da duge Phong thi nghiém vit tur thiét bi
cau duong qubc gia (Vién Khoa hoc va Cong nghé
Giao thong Van tai) kiém dinh tai hién truong déng
coc trén Quéc 16 1A va dat duoc cac thong sb ky thuat
nhu trong bang 1.

Bang 1: théng s6 kv thudt ctia may MHP-01

Chitu dai 2620 mm Chiéu ring 2620 mm

Chitu cao 26203890 mm | Vit binh xe 1800 mm

f;:'-m: suiit ding 30 Hp Biia thiy Iy Hin Quéic

Trong lugng bia thiy e 260 kg Tée dj di chuyén mdy 8-10 km'h

Tie d ding coe 0.6-1.0miphit | Bom thiy Tyc P~ 200 av'1450 vong phit
Han Quéc

Ap sudt diu thiy lye 120 kGlem' Diéu khién dign/thiy lye

Ac quy 100 Ah i théng tin den hig¢u vi cor
hiu

HE théng chiéu sing 3dén H§ thong mii che linh hogt Thay ddi chiéu cao

_llﬁn kinh quay Sm Miy pht hin m{t chitu 24 V/4,5 KVA

| Tongtrong ogmg may |20k | |
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Miy MHP-01 da dugc chuyén giao cho Céng ty
TNHH Thanh Linh dé thi cong 14 km h$ lan duong 6
t6 trén Qudc 16 5 va dugc don vi sir dung danh gia nhu
sau [3]:

- Niing sudt déng coc cao hon, cig vimg hon may
ctia Trung Qudc;

- Phu hgp véi diéu kién Viét Nam: dé van hanh, chi
phi d4u tr va khai thac thép;

- Trang bi may phat han dién thuan loi cho viéc thi
c6ng ma mday cua Trung Quoc khong co;

- Gi4 blia ¢6 co cdu diéu chinh d6 nghiéng dong
dugc coc thing dimg trén dudng doc;

- Céng tac bao dudng va sira chira thuan tién;

- Ré hon mdy trong duong cua Trung Quéc tir 10-
15%.

Két luan

May MHP-01 la san pham diu tién cia loai hinh
“dé tai khoa hoc vi cong nghé khdng sir dung ngén
sach nha nudc” ¢ Viét Nam. May dugc ché tao trén co
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s& tinh toan thiét k& mot cach bai ban, thé hién duoc
tinh méi, tinh ké thira va tinh sang tao. May da duogc
hoéan thanh trong thdi gian ngén nho thuc hién theo
hinh thirc “xa hoi hoa”, dam bao chét lugng va da duoc
thir thach qua thuc té thi cong, dat cac thong sb thiét
ké, va quan trong 1a may lam viéc 6n dinh, ning suit
déng coc cao, van hanh thudn tién. Qua d6, khing dinh
dugc kha ning 1am chu céng nghé cia Viét Nam dé
tao ra san phdm c6 chét lugng va gia thanh ré hon may
nhép ngoai.
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