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'XAC PINH GOC NGHIENG CHO PHEP CUA MAT NEN THEO DPIEU KIEN
ON PINH CHONG LAT CHO CAN TRUC PINGUELY GC15150S DANG THAP

Nguyén Thi Hong Gim (Truong Pai hoc Kj thugt cong nghép- PH Thai Nguyén)

1. Mé& dau

Can truc Pinguly GC151508uoc dua vao Vet nam & nhiitng rim 1990,d6 1a laai can
truc banh ép tr hanh c6 baahg Ep cin: cin dau ntpn, din dau bua va én thap, trongié cin
thap c6 chiu cao nangdn nhit, tuy nhién thit bi va diu kién két ciu thép cho ghg én thap
khéngdua sang, trong thiéy minh may éng khéng c6 téng din ar dung din dang thap. Vi vy
viéc nghién ¢u, thiét ké, ché tao cin dang thap, 4p thuyét minh cho lai can nay la ft can thiét.
Trongdé tinhdon dinh ckong lat 1& mot trong nhitng hréc tinh quan ting aia viéc tinh thét ké va
thiét 1ap nhu théng  quan tong trong thugt minh hréng din sr dung. Pay chinh 1a ¢ s dé
tac gi dua ra bai bao nay.

Can tryc phai dam bao diéu kién 6n dinh ckong lat trong @ hai trong hop: Khi c6 i
(6n dinh dong, 6n dinh inh) va khi khéngai (dung vitng aia ban than én truc). Mac d6 6n
dinh dugc xacdinh king ty sb gitta mémen gt va mémendt (goi 1 hé sd 6n dinh Ko). O mdi
trang thai @n truc dugc kiém tradn dinh i vi tri vadiéu kién l1am vic bt loi nhit. Trongd6
6n dinh dong khi c6 i la trang thaion dinh khédat dugc nhit d6 1a tang thaién dinh khi én
truc duoc dit trén mit phing nghiéng rat gocB vé phia trde; cn truc lam viee véi tim vai 1on
nhat va i trong nang én nhit tng V6i tam voi ndy; én trac chiu luc gié bn nhit c6 phrong
song song & mat dudng va theo chiu gay kh ning lat 16n nhit; c¢in truc chiu cac trc quan
tinh Kt lgi nhit cho 6n dinh khi phanh cac chég dong nang h vat, khi di chugn va quay.
Trong khudn kb cho phép bai béo tkrinh bay qua trinh tinén dinh dong khi c6 4i.

2. Tinh toan xécdinh goc nghiéng cho phép

Dudi tac ding aia cac rc trén @n truc 6 xu hréng lat vé phia tege quanh enh lat,
diéu kién 6n dinh dong duoc xacdinh theo - [2]
Mg =M =M, -M,, _qut > 115

Mq

Day la laii can truc tr hanh c6 éc nang &n nén khi lam \dc phai dang trén cac chan

tua vi \ay canh lat la chania phia teéc.
M -M6 men gir (m6é men phc hoi) do trong hrgng aia kin than én truc( ké ca doi

trong va [d phan quay) :M, = L,Gcosf -H Gsing

Ko = (1)

Theo [1] bng trong krong aia kin than én trucG = 398 = 3950KN ( bao @m xe mang
di kém giads chia,u quay, | thing khung giats, déi trong...); Ly = 49m; H, = 190m =
M, =1935% 03 - 75055in3 (KNm) @)
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Mao_Mo men At do tong lrong Vit nang 6n nhit tng Wi tam véi xa nhit vag chiéu
cao nangdn nhit tng Wi tam voi nay: Mq =LQcosf+H,Qsinj
Theo [3], tong krgng Vit nang én nhit tng Wi tam voi xa nkit Q = 21t = 210KN
theo [1 ]L, =56m; H, =9Im = M, =1176Ccosf +1911Gin 3 (KN.m) 3)

M. - M6 men it do tiong lrong aia én, theo ko sat Kt ciu aia éin nguyén bn
can chia lam hadoan cé kich tlxéc khac nhau ddo:
Mc =Gyl ,CosB + G, SinB + Gl ,Co9B + G ,h,,Sins + G 4l ;CoB + G 3h,,SinB
Theo [1] Iy :17m; l, = 43,6m; ls = 14m; h, = 72m; h,, = 85,4m; h, = 30,5m;

G, =3325m.L4kN/m=4655KN . G, =2425m.L1KN/m=26,675KN .
G, =58m.14kN/m=812KN _, M. =2068Cosp +8106Sins (KNm) 4)
M ,-M6 men it do tiong lrgng aia B phin mangM , = Q,.L,CosB + Q. h,Sin8
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Theo [1] tong lrong aia B phan mangQ,, =3KN = M, =168Co0s8 + 2735in8 (KNm) (5)
M., -M6 men &t do gio:
MW = Wth1C038_W1|W1Sm8+thwzcosﬂ_wzlwzsmg"' 6)
W,h,,.CoS8 - W,,,,SinB + W, H CosB - W, | Sin3
W-Lirc gi6 lbn nhit ¢ trang thai lam vc:W = F P,
F - Dién tich ctin gi6 (m?)
P, —Ap lyc gi6 trén ndt m’ dién tich :P, = g,ken
d, — Ap luc dong aia gid, theo[4} trang thai lam vécq, = 0125KN /m?
k —Hé sb phu thudc d6 cao, fy theo [4]
c—Hé s can khidong hoc, lay theo [4] c=1,2
n- B sd vuot tai, |y theo[4] n=1
W, —luc gi6 I6n nht ¢ trang thai 1am wéc tac ding 1én @n truc.
W, =F,P, = F.Gokicn
F. —Dién tich chin gi6 dia cn truc theo plrong kit loi nhat, qua khio satF, =120
k =164, nén W, = 3KN
W, — luc gi6 kn nhit & trang thai lam \éc tc aing Ién tay n phu ciia @n tuc
W, =F,P,, = F20.K,cn
F. - Dién tich chin gi6 tinh toan &a cn cn truc c6 K dén do nghiéng éa no, theo

[2] F, = ¢gF Sina .
¢ - Theo [4], Wi két cau kiéu dan @a én tryc Pinguly ¢ = 04
¢ —Hé b tac ding 1&n céc chi éit khac trén khung daria éin ¢ = 15
a, - Goc nghiéng @a tay @n, ¢ vi tri dang khio sata, = 215°
F_, —Dién tich theatwong vién dan trén ga én, qua kko sat
F, =334nT; k, =173, nén W, = F.,Sina, g k,cn=2KN

Tuong tr nhr vay ta c6 irc gié I6n nhit tac ding 1én tay én chinh:
W, = FSinas ggr) kscn
Qua tinh toan cé., = 39m*; k, = 164; a, =90°; vay W, = 576KN

W, —luc gi6 Ibn nhit ¢ trang thai lam wc tac ding I&n \it nang (qui ¢ dau cin)

Wv = I:vl:)gv = quoklcn
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F, —Dién tich chin gi6 @ia Vit dugc xacdinh theoduong vién thec & cua Vat, theo[2], \6i
tai trong nangQ = 20tan thi c6 tié ldy sv by F, =15m*; k, = 181; W
W, =F,qg,k,cn=4KN
Thay céc gié trtrén vao céng tic (6) ta c6 dng mé mendt do gio 1a:
w = 70XCos8B - 331Sins (7)
> M, —Téng md ment do cacikc quan tinh) M, =M, + M, + M, (8)

O day, vi @n truc khéng di chugn trong qué trinh nangamén khong xéién hrc quan
tinh khi phanh ¢ ciu di chuyn, dodé tbng md mendt do cacrc quan tinhdugc xacdinh ch
gom 3 thanh phn trén.

M, —M0 men ht do lrc quan tinhga vat nang va b phan mang trong qua trinh nang; vat.

Mo, = P COB+ Fi M Sing = (27 2 Cogp+ 871t sing (9

h
Trongdo:
Q, =(Q+Q,) = 240KN - Trong lrong aia Vat nang va b phan mang
g — Giadc trong trong (m/$); ’ o ’
\, - Van toc, m/s, theo qudinh & an toan[6], @n toc ha vat lay bang 1,5 vn toc nang
vat: Vi =1,5. 0,117m/s = 0,1755m/s.
t. - Thoi gian khdi dong haic phanh o ciu nang khi k vat, theo [2]:
_AX@GD)n ., QDny (10)
" 375M,, - M,) 375(|v| - M,)a%?
Trongdé:
> (G D?), —~Tong mé men véang aia cac chi it may quay trén g |
- Hé sd ké dén anh hrong quén tinhea cac chi #t may quay trén cacuc sau tac
I B=11+12. Theo[5] C6 th liy gan ding :
B (G D?), =12(G,Df)
(GD?),,,-M6 men vo #ng aia ré to dong @ dién o ciu nang, theo[l]
(G.Dy) o, =0,044 (Kn*)
n, — S6 vong quay ta tmc | (truc dong @), theo [1]n, =735vg/ph
D, —Puong kinh tang tinldén tam day cam, = D, +d, = 0,400+ 0, 0165
‘ a —Boi suit cia pa fing ay cAu nang, theo [3] 4 can dang thaps nhém
can co chéu dai bn hon 50m thi Bi suat pa kng ©i vu duoc xacdinh a= 25
i, —ty 5 truyén chung i truc dong @ dén truc tang.

M, —M& men phanhi@ @ ciu nangduoc xacdinh tr diéu kién gitt vt treod trang
thai inh,M = nM, , véi n la e sb an toan phanh, theo [2] n=1,15
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M, ~M& men Inh trén toc dong @y dé thing trong hrong VAt nang, theo tai du[2]
Mt* — QOIDO
2ai
n=n41,~ Hiéu suit chung éa toan b co cdu nang, thef?]: hi¢u suit cua tang
n, =0,96, héu suit cia he dan dong 7, =0,8. Higu suit caa pa fing
dugc xacdinh theo [2]

n. = Qo — Qo - (1_ /]a)/‘t
p mas, .« mam(%;(_l;a/)]z‘t al-A)

A —Hiéu suit caa mt rong oc, theo [2]:4 = 098

t —Sb rong oc ddi hudng, vi day tec tiép cubn Ién tang khéng qua cac rong
roc doi huong nén t=0= 7, = 097 Vay 5 = 096 .08.097 = 0,745

M, = % =0,04883 ; M, = M;.n=0,05615 (KNm)
2ai 7
Thay caaiai lugng trén vao cong ttc (10), (9) cat,, =152s;
M, =158Co0s3 + 25Sin3 (KNm) (11)
M,, — M6 men &t do lyc quan tinh ly tamia vat nang va b phan mang trong qua trinh quay
can, theo [2]:
(Q+Qm)|_vn§ (Q+Qm)Lvn§
—————H Cos3- 5
900-hyn; 900-hyn;

M, =F,H,Cos6—-F,L,Sing= L, SinB

n, — Téc do quay ia @ ciu quay @a a@n truc, theo[1]n, = 09v/ ph
h, — Chiéu dai @ia day treo $t, c6 tié lay h, = 40m

Vay M, =1264C0os8-702Sin8 (KNm) (12)
M, — M6 men kit do krc quéan tinh ly thmi@ cin trong qua trinh quayin, theo [2]:
G,,nl G,,nl G,nl Gl
M ~ cl''q cl CO + c2''qg' c2 CO + c3''q'c3 CO _ clqcllsi _
Itc 900 hcl 38 900 hc2 58 900 hc3 58 900 cl nB
Gl o Gl .
=12 Sing-—1=1_.Si
900 c2 nB 900 c3 rﬂ
Trongdd: G, =4655KN ;G_, = 26,675KN ;G_, =812KN la trong hrong aia cacdoan cn,
vay M, =145Cos8-58Sin3 (KNm) (13)
Thay (11), (12), (13) vao (8) ta E M, =1428C0s6 - 735Sin83 (24)

Thay (2), (3), (4), (14) vao (1) va tinh toan & #inh duoc goc nghiéngdi da aia mit nén la
Biax = 2°34.
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3. Két luan

1. C4c $u t6 dong hrc hoc anh hrong dén kha nang 6n dinh chong lat rat [on va Hét sic
phic tap dic biét 1a wi nhitng éin truc c6 &m véi, chiéu cao vadi trong nang én nhr cin truc
Pinguly GC15150SPiéu nay ti¢ hién qua gia tr goc nghiéngdn nhit cho phép &t nho
(B, =2°34"). Vi vay khi tinh toanén dinh chong lat cin phai xac dinh chinh xacday du tit
ca cac Yu td dé dam bao an toan it cach tugt ddi cho d@n truc.

2. GAc nghiéngdh nHit cho phép ga rén dit can tryc Pinguly GC15150S khi lam g
rat nho nén cong tac chim bi mit bang cho @én tryc 1a At quan tong vadoi hoi dat d6 chinh
X&c cao & do nghiéng. Bé&n anh d6 mit nén phai dugc gia & bén ving dé do lan khong wot
qua tiéu chan.

Tém tat
Bai béo trinh bay 6t phuong phap xadinh goc nghiéngdi da aia mit nén trén o so
phan tichdong lrc hoc khi cin truc Pinguly GC15150S lam &d, mot loai can truc dic ching
dung trong xay d@ng cac céng trinhsh.

Summary

The paper presents a specific method to deterrhmenaximal angle of the platform for
the crane Pinguly GC15150S, a specific crane usdaluilding large constructions, based on
dynamic analysis during its working process.
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