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~ NGHIEN CUU BE XUAT MOT SO THONG SO CONG NGHE
NHAM NANG CAO HIEU SUAT CUA MAY NGHIEN RAC THAI XAY DUNG

RESEARCH AND PROPOSE A NUMBER OF TECHNOLOGIES TO IMPROVE THE
PERFORMANCE OF CONSTRUCTION GARBAGE CRUSHERS

ThS. Nguyén Van Truc
Truong Dai hoc Kinh t&€ Ky thuat Cong nghiép

TOM TAT

Rdc xay dung chi yéu dugc thdi ra khi thuc hién cdc dy dn xdy dung mdi, cdi tao mé rong va
trong qud trinh phd dé nhiing toa nha cii ndt. Hién nay, nhiing logi rdc nay tai Viét Nam chii yéu dugc
xti ly bang cdch chon ldp phdt sinh nhitng vdn dé 6 nhiém moi trudng, chi phi ton kém cho viéc van
chuyén ra khéi cdc khu do thi 6 cdc thanh phd 16n. Cdc rdc thdi xdy dung (gach, ngéi, bé tong, sdt thép,
£0...) phdn 16n déu c6 thé dugc dua vao tdi ché tao thanh mot ngudn tai nguyén mdi. Doi vdi cdc phé
thdi nhu logi gach, ngéi, bé tong cé thé dugc phan logi, nghién ndt va sang dé tdi ché lam vt li¢u do
duong, trdi tham, san ldp mdt bang; nhitng vat liéu kim logi dugc tap trung dua vao 1o luyén ndu tan
chdy tdi ché tao thanh thép vdi cdc quy cdch khdc nhau; doi v6i phé thdi la vat liéu go, c6 thé tdi ché
thanh g6 nhdn tgo. DE tai da nghién ciiu thanh cong mdy nghién cdc logi vat liéu thdi ran nhu gach,
ngéi, bé tong vdi chi phi thdp hon nhiéu so véi viéc van chuyén mang di chon ldp. Qud trinh nghién ciiu
xdc dinh dugc gidm 50% vé thé tich, gidm chi phi 80%, gidm thiéu 6 nhiém mai trudng 75%.

Tu khéa: Mdy nghién rdc thdi xdy dung; May nghién rac; Mdy nghién dao dia; Nghién gach;
Nghién da.

ABSTRACT

Construction waste is mainly discharged when carrying out new construction projects, extensive
renovations and in the process of demolishing old and dilapidated buildings. Currently, these types of
waste in Vietnam are mainly treated by burying, causing environmental pollution problems, costly
transportation out of urban areas in big cities. Construction waste (brick, tile, concrete, iron and steel,
wood...) can mostly be recycled into a new resource. For wastes such as bricks, tiles and concrete that
can be classified, crushed and screened for recycling as materials for road paving, carpeting and leveling;
metal materials are concentrated and put into smelting furnaces, melted and recycled into steel with
different specifications; for wood waste, which can be recycled into artificial wood. The project has
successfully researched the crushing machine of solid waste materials such as bricks, tiles, and concrete
at a much lower cost than transporting them to landfill. The research process identified a 50% reduction
in volume, a 80% reduction in costs, and a 75% reduction in environmental pollution.

Keywords: Construction waste crusher; Garbage crusher; Disc knife crusher; Brick crushing;
Stone crushing.
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1. PAT VAN PE

Trong cudc song xa hoi hién dai ngay
nay, con nguoi luén phat minh tao ra hang loat
may moc ky thuat, trang thiét bi hién dai dé
giam bét stic lao dong cuia con nguoi, xay dung
cac cong trinh do sd, nhung dong thdéi cling
cho ra doi hang tram tin rac thai ran phat sinh
ra nhiing hau qua tac dong xau dén chat lugng
khong khi, 6 nhiém moi trudng, lam x4u canh
quan va tan pha méi truong do thi.

Khi do6 thi héa tiép tuc tang toc, s
lugng chat thai xay dung cling dang ting nhanh.
Nguoi dan tan huéng nén van minh do thi, né
cling phai chiu su phién toai ctia rac thai do thi,
chat thai xay dung sé chiém ty 1¢ 16n trong tong
s0 chat thai, chiém khoang 30% dén 40%.

Tan dung rac thai xay dung nhu c6t liéu
bé tong va gach vun, c6 thé tao ra nhiing vat liéu
bé tong, viia, gach lat nén; déi véi cot liéu tho
hodc sti dung lam vat liéu san xuét gach, tdim
tuong, gach lat nén va nhiéu san phdm vt liéu
xay dung khac; d6i v6i phé thai vun, c6 thé st
dung d€ thi cong duong, lam vt liéu chon coc
mong; d6i voi phé thai la go, véi nhiing vat liéu
g0 chua bi hu hong nang, van c6 thé tai ché va
st dung, néu hu hong ning c6 thé dua vao tai
ché va tao ra cac tdim nguyén liéu hodc gidy; doi
v6i phé thai 1a vat liéu hon hgp nhua dudng, co
thé tai ché thanh vat liéu bé tong nhua; déi voi
phé liéu la thép va cac vat liéu kim loai khac, ¢
thé truc tiép st dung lai hodc dua vao 10 luyén
thanh cac vét liéu thép tai ché. Do do, ta thay
rac thai xay dung la loai rac gay can tré va khé
dé nhét trong qua trinh nghién nho va tai ché
khi dung cdc loai mdy nghién rac thai thong
thuong. Viéc tim ra giai phap xay dung ché do
cong nghé nham nang cao hiéu sudt cho may
nghién rac thai xay dung la hét stic can thiét,
phai nghién ctiu va phan tich cac nhéan té anh
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hudng t6i hiéu qua.

2. POI TUONG VA PHUONG PHAP
NGHIEN CUU

- b€ dat dugc chat thai xay dung do thi
c6 thé dugc tai ché, Nha nudc va nhiéu trung
tam két hgp phat trién san phdm nghién va
sang loc dé tiép tuc thii, va cudi cung la ra mat
thanh cong thiét bi xt ly chat thai xay dung,
tram nghién di dong.

- Cong nghé thiét bi may nghién phé
thai xay dung d€ nghién ham, may nghién
phan kich, may nghién phan kich ly tam truc
ding, may nghién con thuy luc, sang rung, bo
cdp rung va cac thiét bi dac biét khac d€ nghién
va sang loc chat thai xay dung. C6 thé sti dung
rong rai chat thai xay dung, xay dung va cac
nganh cong nghiép khac, dé xay dung do thi
dudng vao mdt chu ky dao dtic cung cap mot y
tudng phét trién mai.

- Quy trinh mday nghién rac thai xay
dung co ban.

+ Phé thai xay dung dédc thu do lan 1on
nhiéu thanh phan khac nhau bao gom: gach v&,
bé tong, tuong bao, sat thép... cho nén can su
dung nhiing thiét bi c6 kha nang viia nghién
phé thai vé kich thudc nho vita nghién dugc cac
khoi bé tong c6 cot thép bén trong ma khong
anh hudng dén may moc thiét bi.

+ Thiét bi d€ nghién phé thai c6 thé
lap dat c6 dinh hodc lap dit trén cac thiét bi
di dong. Diéu nay phu thudc vao quy mo dau
tu va nhu cdu cta tting don vi. Thong thuodng,
may nghién di dong pht hop véi cac nhiém vu
nghién phé thai tai cdc thanh phé 16n c6 lugng
phé thai xay dung 16n & khu vuyc trung tim
thanh pho kho khan trong viéc chuyén chd cac
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chét thai ra ngoai.

+ Thiét bi nghién c6 dinh dugc lap dat
tai cac bai tap két vat liéu xay dung & khu vuc
ngoai 6 thanh pho, noi day la khu vuc tap két
phé thai vat liéu xay dung.

- V6i hai loai thiét bi nay, phé thai xay
dung van phai trai qua cac quy trinh co ban
nhu sau: ha kich thuéc, loai bo sat thép, ha kich
thudc 14n hai, phan loai cdc chat. Méi quy trinh
can c6 nhiing thiét bi chuyén dung. Trong do,
tuy tling trudng hop, ta cé thé lua chon cac
phuong an phu hgp nhét vé cong sudt xt ly,
mtic dau tu.

Tt mo hinh thuc nghiém may nghién
rac da trién khai ché tao va chay thti d€ xdc dinh
cac thong s6 co ban:

Hinh 1. M6 hinh mady nghién rdc xdy dung

Ly thuyét vé chuyén dong cat, cac
phuong trinh dang hat két hgp v6i mé hinh
thuc nghiém da chi ra cac van dé ton tai cua
may.

3. CAC NHAN TO CHINH ANH HUONG
TOI HIEU SUAT CUA MAY NGHIEN RAC
XAY DUNG

3.1. Anh huéng cta kich thuéc dau vao, dau
ra cua vat liéu nghién

Qua trinh xay dung hay pha d& cac vat
liéu c6 két cau, kich thuéc 16n nho khac nhau
khi vao viing nghién c6 thé cat dugc hodc qua
tai sé dan dén diing mdy lam anh hudng rét l6n
dén hiéu suat ctia may.

Khi da xac dinh dau vao cép liéu cua
may (400x260x200) thi ta hoan toan c6 thé xac
dinh dugc dau ra thong qua phuong trinh truy
xudt can bang tinh chat quan thé hat phan tan
téng quat:

FX.D) ¢ 0 o) e, yenl]_
ot +§6xi|:f(X’t)6t:l ;;ax[[)” Ox, :|_qd (1)

Trong d6: X = (x, X,, ... , X ) 1 vecto cdc
dai lugng ddc trung cho tinh chat cua hat;

f(X,t) 1a ham méat d6 phan bo cac hat da
phan tan theo cac thong so;

x, 1a thiét bi nghién dang nghién ctiu;
X, X,, X, la ba toa d6 khong gian hinh hoc; x, =
v la kich thudc hat vat liéu dang dugc nghién,
ham f(X,t) = f(v;t). Khi d6, phuong trinh (1) tré
thanh phuong trinh viét cho ham mét d6 phan
b6 hat theo kich thudc:

) . . 0 o 0
&f(vst)'i'v f(Vat)u +af(vst)rlv _aDv af(vat) =4, (2)

Trong do: u = {u"} 1a vecto vén téc ctia
cac hat S* chuyén dong trong khong gian cua
may nghién (t6c do bién thién ctia cac dai lugng
X,, X,, X, theo thai gian);
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n, - 1a t6c do bién doéi kich thudc v ctia
hat khong kem theo su tao thanh hat méi;

q,1a ham déc trung cho sy bién déi dot
bién cua mat do phan bo hat do tac dong cta
qua trinh nghién dap cac hat;

D, 1a h¢ s6 khuéch tén mé rong.

Dé giam bt muic do phuc tap, tam thoi
khong xét dén hiéu ting khuéch tan md rong.
Khi do, D, =0, s6 hang thu tu & vé trai trong
phuong trinh (2) bj triét tiéu. Trong qua trinh
nghién, cac hat vat liéu khong tham gia cac qua
trinh hoa hoc (hodc hoa ly) gay ra su tu thay
dai kich thudc ctia cac hat vat liéu nén n =0
va dan dén su triét tiéu cua s6 hang tht ba &
vé€ trai trong phuong trinh. D4i v6i may nghién
bi hoat dong gian doan, s6 hang tht hai & vé
trdi trong phuong trinh ciing dong nhit bang
khong vi trong qua trinh nghién khong c6 dong
hat vao, ra.

Do dé, phuong trinh mat d¢ phan bo
hat (2) c6 dang:

4

C f)=4,=35,0) ()

ot j=1

Trong do: S (v,t) ddc trung cho sy tao
thanh cac hat c6 kich thuéc v do nghién v cac
hat c6 kich thu6c v’ (v = v + Av); S (v,t) ddc
trung cho toc do mét di cta cac hat co kich
thudc v do dép vG céc hat v thanh cac hat nho
hon; S,(v;t) bi€u dat cho su tao thanh cic hat c6
kich thuéc v do két hgp hai hat ¢6 kich thuéc v’
vav’ (v +v” =v); S (vt) bi€u dat cho sy mét di
cac hat v do hat v lién két véi cac hat khac.

Trong pham vi nghién ctiu ctia bai bao
nay, do khong xét dén su két tap cac hat lai voi
nhau khi xay ra sy nghién dap nén da bo qua
cdc thanh phan S, va §S,.
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Bi€u dién thanh phan S bdi quan hé
§,=8,.S,,, trong d6 S phdn dnh vai tro cta
s6 lugng cac hat cd kich thuée 16n hon v, con
S, phan 4nh vai tro ctia tit c cdc hat c6 trong
khong gian nghién khi cac hat nay va dap véi
nhau dé€ tao ra hat c6 kich thuéc v. Khi do, S .
S,,c6 dang:

Vmax Vmax

73
S (DS, () =k B | f(v,t)dv[ | f(v,t)va (4)
v 0

Luu y rdng, trong quan hé (4), tich phan
thi nhét biéu dat téng s6 hat cé kich thuédc
16n hon v, tich phan thi hai biéu dat téng s6
hat tham gia qud trinh nghién, k 1a hé s6 ty I¢,
B(v,v) 1a xdc sudt hiéu qua va dap.

Thanh phan S, cling phu thuc vao céc yéu
t6 cong nghé:
Xy =k fea (5)

Ty 1é a gitia khoi lugng nhap liéu so véi
khoang cach dao: X, =a”

Hé s6 dao cia may nghién: X, = ¢
S6 vong quay n ctia may nghién:
X4 = nal
Thé tich may nghién V: X5 = k3k;V,,,*>
‘ ’Trong do:k, k, k,o,a,y,7,7,lacic
hdng sé.

Do d6, c6 thé viét:
X =X\ X, X, XX, =kjkn™V,S faa”q™ (6)

Ngoai ra, S, con phu thuéc vao kich
thudc vat liéu nghién:

Y = kyhs(p + p?2) 7)

3.2. Anh huéng ctia truc chinh

Truc chinh nhoé qua sé dan dén cong,
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gay gay nén do khong chinh xac cho bo ludi
cat. Néu truc 16n qua sé lam tai trong dong l6n
mat khoang cac gitia hai truc, hep khoang cach
cat cua bo ludi dao nghién. Tu nhiing van dé co
ban nhu vay, ta can xdc dinh cac tai trong tac
dung 1én truc dya vao cac thong s6 dau vao va
dau ra cua vét liéu, tinh so b dudong kinh truc,
chiéu dai cac doan truc va kiém nghiém bén.

3.3. Anh huéng ctia 8 bi

Viéc xac dinh dung 6 ldn cho may giup
gbép phéan lam cho céc chuyén dong cta truc,
ludi cat chinh xdc theo thiét ké lam ting hiéu
sudt ciia may. Néu G bi nho qua sé khong chiu
dugc tai trong, néu l6n qua sé bi tiéu hao nang
lugng dan t6i tiéu hao cong suit may. Lya chon
xac dinh & bi theo hai chi tiéu 1a kha néng tai
dong nham dé phong tréc r6 bé mat lam viéc
va kha nang tai tinh dé phong bién dang du. O
bi lam viéc v6i vong quay 16n nén khong chon
theo kha ndng tai tinh ma chon theo kha nang
tai dong.

3.4. Anh huéng ctia van téc cit

Két qua nghién ctiu thuc nghiém cta
Reznhik d6i v6i nguyén ly cat dao chuyén dong,
tdm ké c6 dinh trinh bay bang d6 thi hinh 2 cho
thdy: khi van téc cat ting thi luc cit thai P_va
cong cét thai A_ déu giam.

Quan hé gitia luc nén va lyc cat:

Doi véi cat cac vat liéu ran, qua trinh
cat co giai doan nén vt liéu va giai doan cat.
Néu goi P_, 1a lic nén trung binh trong cong
doan nén va P_ 1a luc cat can thiét, két qua thi
nghiém bang dung cu cua Reznhik cho quan hé
P =(0,2+0,6).P_ (Pesnux, 1964).

Act(J) Pc(KN)
60 L Aci L 0,9
"] \/\ L 07
20 4 Pc L 0.5

0D 10 12 14 16 18 20  w(m&k)
Hinh 2. D6 thi phy thudc A , P_theo v

3.5. Anh huéng do sic ctia lugi dao

D¢ sac ludi dao cd anh hudng t6i chat
lugng bé mit cat. Néu dao cun qud, bé mit lat
cat xu xi (khong nhan) va ngugc lai néu sic qua
thi ludi dao sé nhanh clin va cat kém. Thong
thuong, do sic s, = 75 — 85° d6i v6i cdc mdy
nghién.

4. PE XUAT MOT SO THONG SO PHUC
VU NGHIEN CUU NANG CAO HIEU SUAT
CUA MAY NGHIEN

Cac thiét bi nghién rac hién nay cht yéu
nhap ngoai, dang dugc xt ly rac thai ran tép
trung nén c6 nhiéu bat tién. Viéc nghién ctu
cac may nghién rac thai xay dung phuc vu tai
chan cong trinh va tdi st dung la rat can thiét.
Trong qua trinh lam viéc phat sinh rat nhiéu
yéu t6 nén chung ta can xac dinh rd cac thong
s6 d€ phu hgp tting loai may nham néng cao kha
ning md rong nghién cac loai vat liéu ran nhu
bé tong, gach, ngdi, thép 1an trong bé tong...
Céc thong s6 cd thé diéu chinh theo yéu cau
dugc nhu kich thudc truc, kich thudce 1udi cat,
bd thong s6 ludi cit, khoang cach ludi cat, van
toc cat. D€ lua chon dugc cac gia tri cta thong
s0 ky thuét, cong nghé cho may nghién rac thai
ran cin thuc hién bing cac thuc nghiém trén
thiét bi va diéu kién thuc tién, sau do so sanh
cac thong s6 dau ra lam co sd d€ so sanh, duara
cac b s0 tOi uu nhat.
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5. KET LUAN

- Pa phan tich dugc noi dung chinh vé
ban chat ctia qua trinh nghién rac xay dung st
dung ludi cat la diéu kién bo ludi cat, thong s6
cat, luc cat, van toc cat va diéu kién truc chinh.
Kich thuéc hat dau ra phu thu¢c vao khoang
cach gitia hai ludi cat lién tiép nhau;

- Luéan giai dugc cac nhan t6 chinh anh
hudng t6i hiéu sudt nghién rac cua thiét bi nhu:
kich thudc dau vao, dau ra cua vat liéu; anh
hudng cua truc chinh; anh hudng cta van toc
cat; anh hudng cta lugi dao. Tu d6 da khang
dinh dugc viéc dung phuong phap thuc nghiém
cho lya chon cac thong s6 cong nghé dé nang
cao hiéu sudt nghién la dung dan.

- Két qua nghién ctiu c6 thé cung cip dit
liéu cong nghé quan trong cho cong tac thiét ké

may nghién réc thai ran. <

Ngay nhén bai: 23/4/2022
Ngay phan bién: 05/5/2022
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