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Tém tit. Hién nay gach khong nung duoc san xuat va ing dung trong thyc té xay dung cac cong trinh tai
Viét Nam, nhung chua ¢ cong trinh nghién ctru nao phan tich thiét ké va kiém nghiém két cdu hé thdng
khuon ciia may ép gach khong nung mét cach day du. Bai bio nay nghién ciru phén tich thiét ké hé thong
khuon, hé thong rung, ban rung, thanh d& palet va kiém nghiém cac thong s6 k¥ thuat san pham gach. Thiét
ké dugc mod phong bang phan tich tinh toan phan tir hiru han (FEM), ché tao may ép va khudn ép, san xuat
va kiém nghiém san phim vién gach khong nung. Kiém nghiém tng suét cuc dai hé théng khuon, chuyén
vi 16n nhat hé théng khuodn, stc cang bé mit cua thép SKD11, tng suét cuc dai hé théng ban rung, Chuyén
vi 16n nhét ban rung, ing suit cuc dai thanh d& palet. Kiém nghiém Khéi lugng vién gach, cuong do chiu
nén, do thAm nudc, do ngdm nudc bao hoa, hé s6 dan nhiét, hé sb cach am, do r5ng tuong duong.

Tur khéa. Gach khong nung, May ép gach khong nung, Khuén ép gach khong nung

1  GIOI THIEU

Gach khong nung 12 loai gach xay, sau khi dugc tao hinh thi tw dong ran dat cac chi s vé co hoc:
Cuong d6 nén, udn, do hat nude... ma khong can qua nhiét 6. Bo bén cua vién gach khong nung duoc gia
tang nho luc ép hodc rung hodc ca ép 1n rung 1én vién gach va thanh phan két dinh cta chung.

Shivasheesh Kaushik va Dr. Anirudh Gupta [1] da nghién ctru may lam gach tro bay, giai phap tan
dung hiéu qua tro bay phat sinh hang ngay trong nha may dién. Pong thoi phan tich cac thong sb nhu kich
thudc vién gach, vat ligu lam gach, kich thudc khudn. Kich thude khuén dong vai tro quan trong nhu méot
yéu t6 quyét dinh cho viéc ché tao may lam gach tro bay. M4y lam gach tro bay nén tro thong thuong thanh
cac khdi xay chic chin. May 1am gach tro bay 1a loai may van hanh ty dong doc déo, khai thac cong nghé
nén dé tao ra gach chic chan va bén bi khi thi cong. My gach tro 1a thiét bi Iy tuong dé san xuét gach tai
chd. Gach dugc lam tir tro bay, voi, thach cao, xi mang va cat.

Ngo Si Huy va cac cong su [2] di nghién ctru hdn hop hai nhom duoc thiét ké véi ty 16 nude trén
chat két dinh (W/B) 12 0,30 va 0,35. Trau dugc sir dung dé thay thé 0%, 3%, 6% va 9% ham lugng tro day
theo khoi lugng. Mot chuong trinh thir nghiém da duogc thuc hién trén cac mau gach & cac do tudi khac
nhau tir 3 ngay dén 28 ngay dé xac dinh cac tinh chét co 1y chinh cua gach nhu trong luong don vi, cuong
d0 nén, 3o hép thu nude, tbe do xung siéu &m va d6 dan nhiét. CAu trac vi mo cta vat liéu gach duoc chup
bang k¥ thuat kinh hién vi dién tir quét. Két qua thye nghiém cho phép xac dinh anh huong cia trau, ham
lugng tro day ciing nhu ty 1¢ W/B dén tinh chat ctia gach. Cac mau gach san xuat trong nghién ctru ndy ¢
cuong d6 chiu nén phu hop, dap tmg yéu cau thuc té va dugc phan loai 13 loai M3.5 va 5.0 theo tiéu chuén
ISO 6477:2016. Khi sir dung 9% trau, trong lwong don vi va do dan nhiét ctia gach rat thap (1,06-1,08 T/m3
va 0,201-0,216 W/m.K), phi hop dé sir dung trong cac cong trinh xdy dung tam thoi va két ciu cach nhiét.
Trong nghién ciru ndy, triu thd va tro day duogc str dung lam cdt lidu min trong san xuét gach khong nung
than thién v6i méi trudng. Trong do6 triu duoc sir dung thay thé 0%, 3%, 6%, 9% ham lugng tro day theo
trong luong. Cac két luan ngén gon ¢co thé duoc rat ra dua trén két qua thyc nghiém nhu sau: Khi ham luong
trdu tang, khdi luong don vi, cuong do nén, UPV, d6 dan nhiét cua gach giam, trong khi d§ hut nudc cia
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gach tang. Tuy nhién, tat ca gach dugc san xut trong nghién ctru nay c6 thé duge phan loai 1a Loai M3.5
hodc M5.0; Khéi luong don vi va do din nhiét ciia gach giam dang ké (1,06-1,08 T/m? va 0,201-0,216
W/m.K) khi ham luong trdu tang 1én 9%.

Si-Huy Ngo, Thi-Hong Mai, and Xuan-Viet Le [3] d4 nghién ctru hdn hop gach dugc thiét ké voi
ty 16 nude-chat két dinh 12 0,30 va 0,35. Tro bay duoc sir dung dé thay thé 70% trong lugng xi mang trong
tong trong lwong chat két dinh, trong khi ba mia duoc sir dung dé thay thé 0,3, 6 va 9% trong lugng tro day.
Céc dic tinh ky thuat ctia gach nhu trong lugng don vi, cuong do nén, tbe do xung si€u am, do hép thy
nuée, dd dan nhiét va ciu trac vi mé di duoc thu nghiém. Két qud thtr nghiém chi ra réng trong lugng don
vi, cuong do nén, téc d6 xung siéu 4m va do din nhiét ctia gach giam khi ting ba mia hodc ty 1 chat két
dinh nudc, trong khi kha ning hap thy nude cta gach ting. Nhiéu 16 rdng va do xdp cao ctia mau gach chira
ba mia da duoc phat hién khi quét anh kinh hién vi dién tu, khrflng dinh nhiing phat hién lién quan dén dac
tinh ctia nhitg vién gach nay. Uu diém cta gach khong nung két hop ba mia 1a nhe, dan nhiét thap, cuong
dd nén phu hop trén 3,2MPa.

J.E. Oti, J.M. Kinuthia, J. Bai [4] d& nghién ctru hdn hop duoc diéu ché bang cach st dung phu
pham cong nghiép sin co tai dia phuong (i 16 cao dang hat nghién) dugc hoat héa bang chat kiém (voi
hodc xi ming) két hop voi dat sét. Xi mang khong duge sir dung trong cong thire gach xdy 6n dinh khong
nung, ngoai trir vai tro kiém soét, day 1a mot budc dot pha khoa hoc quan trong cho nganh xay dung. Mot
budc dot pha khac 1a chi c6 khoang 1,5% voi dugc sir dung dé kich hoat xi 16 cao. Mt voi nay khong di
cho hau hét cac tng dung xay dung duong, noi can it gia tri cuong d6 hon va can 3-8% voi dé 6n dinh dat
hi¢u qua.

Joygopal Jena, Chinmayanada Sahoo, Kalyani S. Singh [5] da nghién ctru tro bay, san phdm phu
clia qué trinh ddt than c6 sin trong cic nha may dién 1a mot trong nhitng vat liéu c6 sin rat nhiéu & moi
truong xung quanh chung ta va dang gy ra van d& cho méi truong. Chiing dugce sir dung bang cach tron
céc vat liéu xi mang khac nhau trong san xuat gach, thay thé cho gach thong thudng, vi hiéu qua chi phi.
M6t san phdm méi ‘Gach khong nung gidu tro bay’ da dugc dé xuit. Cac thir nghiém cn thiét trong phong
thi nghiém cho san pham dugc dé xuat da dugc thuc hién va tinh phu hop cia ching duoc trinh bay.

Balaji Govindan, Mukesh P va cac cong sy [6] trinh bay cac loai gach khong nung than thién véi
moi truong duge lam tir tro bay, bot nhya phé thai, bot thuy tinh thai, voi, thach cao va cat nghién nhu
nhitng giai phap thay thé cho gach dt sét nung thong thudng nham phat trién bén viing. Trong nghién ctru
nay, chung toi sir dung bot thity tinh thai da nghién c6 kich thudc nhé hon 600pum va bot nhya thu dugc tir
rac thai nhya c6 kich thudce nho hon 600pum duge thém vio cing véi cat nghién, thach cao, voi va tro bay
voi cac ty 1€ tron khac nhau. Tat ca cac ty 1€ duoc thuc hién trén co so trong lugng. Cuong do nén, do hép
thu nude va do sai bot 1a nhitng thong s6 chinh dugc chon dé so sanh gach cai tién véi gach tro bay thong
thuong. C6 nam loai hdn hgp khac nhau (Loai A, B, C, D & E) dugc thuc hién trong nghién ctru nay. Bot
nhwa va thuy tinh dugc thay thé bang cat nghién véi ty 18 ting 2% trong mdi hdn hop va 2%, 4%, 6%, 8%
va 10%. Nguoi ta nhan thiy gach loai B c6 cudng do ting 17,63% so v6i hdn hop nén. Tir két qua thi
nghiém, gach loai B di dwoc ning cao tinh ning co hoc khi so véi tit ca cac hdn hop khac. Loai B thu dugc
13,34 N/mm2, loai B ¢6 tinh ning co hoc dugc nang cao va cuong do tang thém 17,63% so v&i hon hop
nén va cao hon & tat ca cac loai gach khac. Loai B cling c6 gia tri hat nude thép s0 v6i cac mau gach khac,
loai B con cé hinh dang, kich thudc tdt va vuot qua cac bai kiém tra vé& do bén, do ciing so voi cidc mau
khac.

Venkatesh, C va cic cong su [7] phat trién cac may moc noi dia hoa dé san xuat gach chét lugng
va cling dé hoan thién cong nghé tu dong hda san xuét gach. Dua trén Kkét qua mo phong cua ANSYS, nhan
dugc ung suat trong duong toi da 1a: 176,76MPa va do léch tong cong 13 0,778 mm ddi v6i canh doc cta
hop duc. Do do, nod nam dudi cuong do chay cua vat li¢u thép dugc su dung dé ché tao khudn, dé no co thé
chiu duoc luc tic dung. Ung suét tuong duong t6i da & mat bén cua khuén 1a 76,12MPa va téng do dich
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chuyén 14 0,69mm, ndm trong tng suét cho phép, dam bao rang bd phan s& khong bi hong trong qué trinh
van hanh. Phan tich két cdu truc dai va truc nho lan luot c6 dudng kinh 50mm va chiéu dai 600mm va
400mm. Céc gia tri nhan dugc cho g suit twong duong tdi da cua truc dai 1a 48,12MPa va tong chuyén
vi 14 0,12mm. Déi vai ung suit chinh 16n nhat cta truc nho, nhan dugc gia tri 1a 4,24MPa va téng chuyén
vi 14 0,05mm. Cac gia tri niy nho hon do bén kéo cubi cing cua thép khong gi 1a 505MPa va cudng do
chay 1a 215MPa va do d6 no ¢c6 thé chiu duoc tai trong kéo tac dung 1én n6. Tt phan tich phéu, ta thu duoc
gia tri ing suét chinh cuc dai 1a 0,000172MPa va 0,1209MPa cho tng suit tuong dwong 16n nhét. Téng
bién dang 1a 0,000903mm phu hop véi gidi han chay 300MPa va do bén kéo gidi han 400 MPa cua phéu
duoc lam béng thép ma ké€m. Vi viy, n6 co thé duy tri tai trong dugc 4p dung ma khong bi hong. Tur phan
tich két cAu cuia khung, nhan duoc gié tri ing suét trong duong cuc dai 1a 104MPa va bién dang téng cong
Ia 2,7mm.

Tir cic phan tich tong quan & trén, chung toi thay chua co cong trinh nao phén tich vé do tin cay
ctia két cau hé thong khudn dé dam bao d6 bén va tinh hiéu qua cia may san xuat gach khong nung dam
bao chat lwong va ning xuat vién gach. Do d6 chung téi tién hanh nghién ciru phan tich do tin cdy cua
khuon duc, khuon cai, hé thdng ban rung, ban rung, hé théng palet ctia may ép gach khong nung 4 13.

2 VAT LIEU VA PHUONG PHAP
2.1  Phwong an thiét ké khudn ép gach

Phuong an thiét ké khuén, thong thuong khuén ép gach dwoc phan 1am hai loai khuén ghép va
khuon nguyén khéi, ching t6i chon loai khudn ghép phu hop v6i mé hinh thiét ké. Khuon ghép 1a loai
khuon duoc ghép tir nhiéu chi tiét voi nhau day 1a loai khudn phd bién trén thi truong hién nay, khudn ghép
d& ché tao gia cong, d& sira chita va thay thé, gia thanh san xuat thip. Do khuon duogc ldp ghép nén sé tao
ra sai léch. Vi vay do6 chinh xac khong cao va tudi tho ciia khudn thip khoang 100.000 chu ky ép, chi phd
bién cho cac loai gach co bién dang don gian nhu gach block, gach 14t via hé.

Tir nhitg wu nhugc diém nhu trén cua loai khudn ghép, quyét dinh chon khudn ghép cho may ép
gach khong nung, d& ché tao va tiét kiém chi phi, hoan toan phi hop véi mé hinh. Tinh dugc ning suét

N.T _ 768015 _ ,

may: N=7680 vién/ca/8h va tong chu trinh lam viéc T=15s. Sb vién gach 1 lan ép: n= S = 36008

(vién).

Ché tao khuén san xuit 4 vién gach trong 1 1an ép dé phu hop v6i diéu kién ban dau dit ra. Ching
ta tién hanh thiét ké khuon theo mau gach da chon d6 1a gach block 4 13, khudn 4 vién vai kich thudce
80x80x180mm 16 rong @24mm.

2.2.  Co sé tinh toan va thiét ké khuén

Ta tién hanh ndi suy ra kich thudc 1ong khuén tir kich thudce cia vién gach do d6 ta co duoc kich
thudc 1ong khudn ctia khudn. S6 lwgng vién gach dugc ép ra mdi 1an 1a 4 vién. Kich thude 15i ta lay tir kich
thudc phan 16 tréng cia vién gach @24mm. Chiéu cao khudn H= L+S =180 + 20 =200mm, véi: L: chiéu
dai vién gach L=180 mm; S: hanh trinh ép S= 20 mm.

Kiém nghiém dé bén khudn cai: D& dam bao thiét ké nay dang tin ciy trong trong qu4 trinh lam
viéc sau thiét ké, nhimg cum chi tiét nguy hiém cao nhét dugc dwa vao phan tich danh gia. Theo 1y thuyét
vé sy dan hdi bién dang déo, pha huy xay ra khi ning luong bién dang trong trudng hop thuc té 16n hon
ning lugng pha hity ctia mau thir ciing loai tai thoi diém bi pha huy. Nang lugng bién dang dan hoi 16n nhat
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(con goi 1a img sudt VonMises) theo 1y thuyét s& du doan rang mot vat liéu s& bi pha huy néu tmg suit Von-
Mises dat téi gidi han dan hoi cta vét lidu (yield strength, Sy).
Dua vao cac két qua nguyén ctu tir tai liéu [8]. Ta co: Ung suit nay dugc tinh toan theo cong thuc:

1
Oym = %5 [(GX - oy )"+ (oy— o0 )+ (0, —0,)% + 6(tdy — 2 — T%X)] 2 )

Trong d6: oy, 0, 0y, Va 0, tuong (g 13 ing sudt phap twong dwong va cuc bo theo cac phuong
X,y Va 2. V& Tyy, Ty, Ty laimg sudt tiép trén cic mat phang tuong g Xy, yz va zx.

Do d6, dé sy bién dang khong xay ra, ing suit tuong duong von Mises stress s& phai nhé hon
{ng sudt pha hay cua vat lidu:

Oym < Sy (2)

Bén canh d6, sttc cang va chuyén vi cta cac chi tiét cling 1a yeu to kha quan trong trong thict ké
co khi can phai quan tim. Ung dung 1y thuyét v& phan tir hiru han, sirc cing tai mot nat bat ky duogc tinh
theo cong thuc:

{e} = [B].{d} 3
Va quan hé giita ing sut va stc cing:
{o} = [D].{e} (4)

Trong d6, [B] va [D] 1a cdc ma tran gradient ing suit va chuyén vi.

Trong nghién ctru nay, cng cu tinh hoc Static Structure dwoc chon dé phan tich két cdu va kiém
bén cua chi tiét gém: Budc 1: Gan vat liéu cho chi tiét; Bude 2: Gan cac rang budc cho chi tiét; Budc 3:
Dit cac lyc trong g 1én chi tiét; Budc 4: Chia ludi cho chi tiét.
3. KET QUA VA THAO LUAN
3.1. Phén tich tinh to4n thiét ké khudn duc

Hinh 1: Thiét ké khu6n dyc Hinh 2: Gan vat liéu, cac rang budc va luc

Tir khudn céi ta tién hanh thiét ké khuon duc, khudn duc phai dam bao du do6 cimg viing dé truyén
luc ép tir xylanh dé ép xudng khudn céi. Tir ban thiét ké phat thao ta dung phian mém dé hoan thanh ban
thiét ké duoc thé hién trén (Hinh 1), kiém nghiém do bén khudn duc dua vao cac trinh ty nhu: Gan vat liéu,
dat cac rang bugc va lyc (Hinh 2).

Kiém nghiém dg bén khudn duce, voi nhiém vu lam chay ép, trong qua trinh 1am viéc khudén duc nhan
hoan toan lyc tir xy lanh tao ap luc ép 1én vat liéu trong khudn cai, gia tri luc ép 1a 10.000(N). Phuong va
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ap luc ép duogc thé hién nhu (Hinh 2). Chia lu6i cia khuon dyc (Hinh 3), mé phong tmg sudt Von mises
ctia khuon duc (Hinh 4), mé phong chuyén vi khi 1am viéc cta khudn dyc (Hinh 5), mo phong sirc cing bé
mat khi lam viéc ctia khuon duc (Hinh 6).
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Hinh 5: M6 phong chuyén vi ciia khuén duc Hinh 6: Stc cang bé mat cua khudn duc

Sau khi chay chuong trinh mé phong tinh hoc cho khuén duec, ta dugc cac két qua (Hinh 4, 5, 6 va
Bang 1). Gia tri tng suét cuc dai 1,879.108(Pa) va ng suit nho nhit 1,024x107(Pa); Gi4 tri 1on nhit cua
chuyén vi chi 14 2,724x10~(mm); Strc cang bé mat 16n nhat 1a 1,607x10~#(Pa).
Bang 1: Két qua ung suat, chuyén vi va sirc cang bé miat khuon duc

Thong s ky thuat Thiét ké Tiéu chuan SKDI11
Ung suét cyc dai 1,879x108(Pa) 6,5x108(Pa)
Chuyén vj 2,724x10~*(mm) 20% (mm)
Stic cang bé mat lon nhat 1,607x10~*(Pa) 8,5x10° (Pa)

Danh gia chung cho chi tiét thi gia tri img sudt cuc dai von Mises stress déu thoa man phuong trinh
(1), tit ca déu nhé hon tng sudt pha hay cua thép SKD11 1a 6,5x108Pa. Ung suét cao nhit dat gia tri
1,879x108(Pa), tuy nhién van nim trong giéi han an toan. Chuyén vi 16n nhit véi gia trj 13 2,724x1071
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(mm). Gia tri nay rat nhé va chap nhan dugc néu so véi do dan dai twong ddi & = 20% trén tong kich thudc
hé théng khuén ciing nhu yéu cau k§ thuat khi lap rap va van hanh. Strc cing bé mit nhé hon so véi stic
cang bé mit cho phép cua thép SKD11 1a 8,5x108 Pa. Vi cac thong sb nhu trén, ta co thé két luan réng Kkét
céu s& dam bao d9 clmg viing va an toan trong qua trinh 1am viéc.
3.2.  Phan tich thiét ké h¢ thong rung

Tinh todn chon dong co rung, hé thong rung duoc thiét ké dya trén nguyén Iy ciia hé thong rung ban,
va ¢6 mot s6 thay doi dé phu hop véi thiét ké. Trong hé théng rung ban, bd phan gy ra rung dong 1a cac
tryc 1éch tdm dugc din dong bang dong co dién. Tuy nhién quy trinh va chi phi dé gia cong, ché tao hé
thong nay rat ton kém. Dé giam chi phi chung toi quyét dinh thay hé théng rung véi truc 1éch tim bang
dong co rung. Voi cac thong sb phit hop véi kich thude va két cau khudn gach 4 vién. V6i may ép gach
khong nung theo cong nghé rung — ép thi hai yéu t6 rung va ép dong vai trd quan trong. N6 quyét dinh toi
chét luong vién gach. Do d6 viéc chon dugc dong co rung c6 cac thong ) k¥ thuat phu hop 1a cuc ky quan
trong.

Rung cap liéu, giai doan nay dong co rung can cung cip luc rung di 16n dé thang dugc trong luc cia
palet, khudn cai, ban rung va khéi luong vat liéu. Trong d6 trong lugng vién gach khoang 1,6kg, do d6:

Frung > Fkhuén—palet = Gkhuén + Gpalet + Gbém rung + Ggach (5)
=25x10 + 6x10 + 9x10 + 1,6x4x10 = 464(N)

Ngoai ra tin s6 rung ciing phai phu hop dé dam bao vat liéu dan xen vao nhau. Pé nguyén liéu rai
xudng déu thi tin s rung nim trong khoang 2850-40001an/phut. Do d6 dong co rung c6 s vong quay nim
trong khoang 2850-4000(Vv/p).

Rung két hop ép dé tao hinh vién gach ban dau, giai doan nay luc kich rung ciia dong co phai di
manh mé, lam cho vién gach duogc tac dong luc lién tuc tr phia dudi va luc ép tu phia trén nham tao ra ap
luc can thiét cho phan g hoa da cua vat liéu trong khuén. Chon ap luc nén tac dong vao vat li€u trong
khuon tir hé thdng rung 1a 2500(N). Do d6, luc kich rung tir dong co rung phai cé gia tri (6):

Foyung =446 + 2500 = 2946(N) (6)

Nhu vay, S vong quay 3000vong/phiit; Luc kich rung 3210N; Cong suat 0,27kw; Khéi lugng 9,8kg;
Tén s6 50Hz.
3.3. Phén tich tinh toan thiét ké ban rung

Ban rung 12 b phan khé quan trong trong két cdu may ép gach (Hinh 7 va 8). Day 1a bo phén trung
gian, két ciu nay nhan luc rung tir dong co rung va tac dong luc truc tiép 1én palet, khudn cai. Do d6 két
cAu cta ban rung phai phu hop dé dit palet va khudn cai, mic khac phai dam bao do bén trong qua trinh
lam viéc. Dya vao kich thudc va két ciu cua palet va khuon cai, ta phac thao dugc két cdu ciia ban rung.

92



Tdc gia: Nguyén Nhdn Sam va Chau Minh Quang

Hinh 7: Thiét ké ban rung Hinh 8: Gan vat liéu, dit cac rang budc va luc

Hinh 9: Chia ludi chi tiét ciia ban rung Hinh 10: M6 phong (mg sut ban rung
Kiém nghiém két ciu ban rung, trong qua trinh 1am viéc, ban rung chiu ap luc 16n nhat tir dong co
rung, trong luc cta ban rung va déng co rung. Vi cac thong sb ciia dong co rung, ta c6 dugc gia tri: Luc
kich rung 3210(N); Khi lwong dong co rung 9,8(kg); Khdi lwong ban rung 9(kg). Tong ap luc tic dung
1én ban rung:
Fbr = Gpanrung + Gdong co rung + Frung= 9- 10 +9,8.10 + 3210 = 3398(N) @)

Hinh 11: Téng chuyén vi Hinh 12: Strc cing bé mit
Sau khi chay chuong trinh mé phong tinh hoc cho chi tiét ban rung, ta dugc cac két qua (Hinh 9, 10,
11, 12 va Bang 2): Gi4 tri ing suét cuc dai 1,467x108(Pa) va ng suat nho nhat 1,194x10%(Pa); Gia tri
I6n nhét cua chuyén vi chi 1a 2,886x10~2(mm); Strc cang bé mat 16n nhit 1a 2,963x10~%(Pa).
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Bang 2: Két qua tng suat, chuyén vi va stc cing bé mit hé thong ban rung

Théng sb ki thuat Thiét ké Tiéu chuan C45
Ung suit cuc dai 1,467x108 (Pa) 5,8x10°%(Pa)
Chuyén vi 2,886x10~2(mm) 16% (mm)
Strc cang bé mit 16n nhat 2,963x10~*(Pa) 7,5x108 (Pa)

Panh gia chung cho chi tiét thi gia tri tng suét cuc dai von Mises stress déu thoa man phwong trinh

(1), tat ca déu nho hon tng suit pha huy cua thép C45 1a 5,8x108Pa. Ung suit cao nhat dat gid tri
1,467x108Pa, tuy nhién van nam trong gioi han an toan. Chuyén vi 16n nhit véi gia tri 1a 2,886x10~2mm.
Gia tri nay rat nho va chéip nhén duoc néu so véi do dan dai tuong ddi & = 16% trén téng kich thuéc ban
rung ciing nhu yéu cau ki thuét khi lap rap va van hanh. Strc cing bé mit nho hon so véi stic cang bé mat
cho phép cua thép C45 1a 7,5x108Pa, d6 bén ciia cac chi tiét van dam bao an toan trong qua trinh lam viéc.
Tinh toéan thiét ké két cAu dat hé théng rung, két chu nay c6 nhiém vy dd toan bd hé théng rung

trong qua trinh 1am viéc va chiu luc tic dung hoan toan tir dong co rung. Do d6 két ciu nay can thiét ké c6

d6 ctng ving phit hop dé méay hoat dong an toan trong qué trinh 1am viéc. Tir hinh dang va kich thuéc cta
cum co ciu ban rung va dong co rung di duoc thiét ké phan trén.

FEYFPRw

Hinh 13: Két cdu dit hé théng rung Hinh 14: Cum ban rung va dong co rung

Ta thiét ké duoc két cAu dit co ciu rung gdm (ban rung va dong co rung) nhu sau (Hinh 13 va 14):
Kiém nghiém két cau dat hé thong rung trong qua trinh 1am viéc, két cAu ciing chiu 4p luc tir Iyc kich rung,
trong lyc cua ban rung va dong co rung. Do d6 gia tri ap luc tac dong 18n két cau s& 1a 3398(N).

Hinh 15: Gan vat li¢u, dat cac rang budc va lyc.
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Hinh 16: Chia ludi chi tiét cua két ciu

Hinh 18: Tong chuyén vi cua két cau. Hinh 19: Strc cing bé mit cua két cau.

Sau khi chay chwong trinh mé phong tinh hoc cho két cau, ta duoc cac két qua (Hinh 15, 16, 17,18,
19 va Bang 3): Gia tri ing suat cuc dai 1,879x108 (Pa) va ing suat nho nhat 1,024x10~6( Pa); Gia tri Ion
nhét ciia chuyén vi chi 1a 2,724x10~1(mm); Stic cang bé mat 16n nhat 1a 1,607x10~%(Pa).
Bang 3: Két qua ung suat, chuyén vi va stc cing bé miat két cau khung

Thong s ky thuat Thiét ké Tiéu chuan C45
Ung suit cuc dai 1,879x108 (Pa) 5,8x108(Pa)
Chuyén vj 2,724x10~1 (mm) 16% (mm)
Strc cang bé mat I6n nhat 1,607x10™* (Pa) 7,5x10° (Pa)

Danh gia chung cho két ciu thi gié tri ing suat cuc dai von Mises stress déu thoa min phwong trinh
(1), tit ca déu nho hon tg suét pha hity ctia thép C45 1a 5,8x108 Pa. Ung suét cao nhét dat gia tri 1,879x10°8
(Pa), tuy nhién van nam trong gi6i han an toan. Chuyén vi 16n nhét voi gia tri 1a 2,724x10~*(mm). Gia tri
nay rat nhé va chip nhan duoc néu so véi do dan dai trong dbi & = 16% trén tong kich thude ban rung ciing
nhu yéu cau k¥ thuat khi lip rap va van hanh. Strc cang bé mit nhé hon so véi sirc cing bé mit cho phép
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ctia thép C45 1a 7,5x10%Pa. Vi cac thong sd nhu trén, ta ¢ thé két luan rang két cdu s& dam bao do cling
viing va an toan trong qua trinh lam viéc.

3.4.  Phan tich tinh toan thiét ké thanh d& palet

Thanh d& c6 vai tro do palet va khuon cai (Hinh 20 va Hinh 21) trong qua trinh lam viéc. Trong
qua trinh 1am viéc thi luc ép sé tac dung truc tiép vao thanh d& ndy, vi vy ta can thiét ké thanh voi két
céu hop 1y va d6 day phu hop nhdm tranh tng suét tap trung gay pha huy két cau.

Hinh 20: Thiét ké thanh d& Hinh 21: Gan vat liéu, cac rang budc va luc

Trong qua trinh 1am viéc diéu kién 1am viéc kho khan nhét cua thanh d& 1a khi may thyc hién giai
doan ép. Khi d6 thanh d& s& chiu hoan toan lyuc ép, trong luc khuon va palet. Tir cac két qua tinh toan, thiét
ké ta o cac gid tri sau: Lyc ép 16n nhat: 10.000(N); Khéi lugng khuon: 25(kg); Khdi luong palet: 6(kg).
Téng ap lyuc tac dung 1én thanh da:

Finanh a5 = Gkhuon csi + Gpalet + Fep= 25%10 + 6x10 + 10.000 = 10.310 (N) (8)

P ekl dras

Hinh 22: Chia luéi chi tiét cta thanh d& Hinh 23: Ung suit Von mises cua thanh d&
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Hinh 24: Tong chuyén vi cta thanh do Hinh 25: sirc cang bé mat cia thanh d&

Sau khi chay chwong trinh mé phong tinh hoc cho chi tiét thanh d@, ta dugc cac két qua (Hinh 22,
23, 24, 25 va Bang 4): Gia tri (mg suét cuc dai 6,819.x107 (Pa) va &ng suat nho nhat 1,565x10~3(Pa); Gia
tri 16n nhat cua chuyén vj chi 1a 1,565x1075(Pa); Strc cing bé mat 16n nhét 13 2,207x10~4(Pa).
Bang 4: Két qua ng sut, chuyén vi va sirc cang bé mat hé thong palet

Thong s6 ky thuat Thiét ké Tiéu chuan C45
Ung suit cuc dai 6,819x107(Pa) 5,8x108(Pa)
Chuyén vi 1,565x10°mm 16% (mm)
Strc cang bé mit 16n nhat 2,207x10~* (Pa) 7,5x108 (Pa)

Danh gia chung cho chi tiét thi gia tri Gng suat cuc dai von Mises stress déu théa mén phwong trinh
(1), tat ca déu nho hon tmg suat pha hity cua thép C45 1a 5,8x108 Pa. Ung suit cao nhat dat gia tri 6,819x107
(Pa), tuy nhién van nam trong giéi han an toan. Chuyén vi 16n nhat véi gia tri 13 5,908x1072 (mm). Gia tri
nay rat nho va chip nhan duoc néu so véi do dan dai trong dbi & = 16% trén tong kich thudc ban rung ciing
nhu yéu cau k¥ thuat khi ldp rap va van hanh. Strc cang bé mit nhé hon so véi sirc cing bé mit cho phép
ctia thép C45 1a 7,5x108 Pa. Vi cac thong sb nhu trén, ta co thé két luan rang chi tiét s& dam bao do clng
virng va an toan trong qua trinh lam viéc.

® Tiéu chuan SKD11  ®™Tiéu chudn C45 ®™Khuon duc Banrung MKétcau mPalet

O B N W »H» U1 O N

Hinh 26: So sanh tng suit thiét ké va tiéu chudn
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B Tiéu chudn SKD11 ®Tiéu chudn C45 ®Khuén ®=Banrung MKétcidu mPalet
Hinh 27: So sanh chuyén vi thiét k& va tiéu chuan
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B Tiéu chudn SKD11 ®Tiéuchuidn C45 ®Khuén ®Banrung ®Kétcdu ™ Palet
Hinh 28: So sanh sirc cing bé mit va tiéu chuin

3.5. Két qua sau Kkhi thir nghiém qua trinh ép va rung
Bang 5: Két qua thir nghiém san pham gach khong nung

Théng so ky thuat Két qua san phim Tiéu chuin
gach khong nung TCVN6477:2011

Khoi lwong vién gach 1.4kg 1.4kg
Cuong d6 chiu nén 78km/cm? >75km/cm?
Do thdm nudce 1.6ml/cm%h < 1.8ml/cm?/h
dd ngdm nudc bao hoa 9% <10%

Hé s6 dan nhiét 0.65w/m°k 0.65w/m°k

Hé s6 cach 4m 37dB >350B

Do rong tuong duong 45% <46%
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Hinh 29: Lap dat khuon duc va céi 1én may ép
gach block 4 16

) s‘r? :

Hinh 31: Khudn céi

Hinh 32: Két qua san pham gach

Sau khi thir nghiém trén hé thong khuén (Hinh 29, 30, 31) cta may ép gach, két qua san pham gach
dat yéu cau vé cac thong s tiéu chuan ky thuat (Hinh 32 va Bang 5). Khéi luong vién gach 1.4kg, cuong
d6 chiu nén 78km/cm?, d6 tham nudc 1.6ml/cm?h, d6 ngadm nudc bio hoa 9%, hé s6 dan nhiét 0.65w/m°K,
hé s cach 4m 39dB, d6 rong twong duong 45%, chét lugng bé mat dat yéu cau. V6i cac thong s6 nhu trén,
ta co thé két luan rang chi tiét s& dam bao do clmg viing va an toan trong qua trinh lam viéc (Hinh 26, 27
va 28). Vién gach da dat dugc cac yéu cAu veé kich thudc va hinh dang, kiém nghiém co tinh cta vién gach
dam bao chat lugng clia vién gach va dua vao sir dung tai cdc cong trinh va nha 6.
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4. KET LUAN

Chung t6i da ché tao va thir nghiém on dinh khuon duc va khuon cai cia may ép gach khong nung.
Gié tri (ng suat cuc dai hé thong khuon déu thoa man, nho hon ¢ng suit pha huy cua thép SKD11 1a
6,5x10%Pa, nam trong gidi han an toan. Chuyén vi I6n nhat hé théng khuon vai gia tri 1 2,724x10~1(mm)
rat nhé va chap nhan dugc néu so véi do dan dai twong d6i & = 20% trén téng kich thudc ban rung ciing
nhu yéu cau ki thuat khi lap rap va van hanh. Strc cing bé mit nho hon rat nhiéu so véi sire cing bé mat
ctia thép SKD11 1a 8,5x108 Pa. Gia tri tng suat cuc dai h¢ thong ban rung déu thoa man, tat ca déu nho hon
g suat pha huy cua thép C45 1a 5,8x10%Pa nam trong gidi han an toan. Chuyén vi 16n nhat voi gia tri 1a
2,886x10~2mm rat nho va chip nhan duoc néu so voi do dan dai twong ddi & = 16% trén tong kich thudc
ban rung ciing nhu yéu cau ky thuat khi lip rap va van hanh. Stic cang bé mat nho hon so véi sirc cing bé
mit cho phép ctia thép C45 1a 7,5x108 Pa, d6 bén cua cac chi tiét vin dam bao an toan trong qué trinh lam
viéc. Gid tri tng suat cuc dai thanh d& palet déu thoa mén, tat ca déu nho hon wng suét pha hiy cua thép
C45 1a 5,8x108Pa, tng suit cao nhét dat gia tri 6,819x107(Pa) van niam trong gidi han an toan. Chuyén vi
I6n nhét voi gid tri 14 5,908x1072(mm) rat nho va chap nhan duoc néu so voi do din dai trong d6i & =
16% trén tong kich thudc ban rung ciing nhu yéu cau ky thuat khi lap rap va van hanh. Sirc cing bé mat
nhé hon so véi ste cang bé mat cho phép cua thép C45 1a 7,5x108 Pa. Khdi luong vién gach 1.4kg, cuong
d6 chiu nén 78km/cm?, d6 thAm nude 1.6ml/cm?h, dd ngdm nudce bio hoa 9%, hé s dan nhiét 0.65w/m°k,
hé s6 cach am 39dB, do rong tuong duong 45%. Thiét ké hé thong khuon dat yéu cau k§ thuat, san pham
gach dat theo tiéu chuan TCVN6477:2011, c6 thé chuyén giao cong nghé va ap dung vao thuc té san xuit.
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DESIGN AND TESTING OF THE MOLD SYSTEM STRUCTURE OF UNBURNT
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ABSTRACT
Currently, unburnt bricks are produced and applied in actual construction works in Vietnam, but
there has not been any research project that fully analyzes the design and tests the structure of the mold
system of the unburnt brick press. This paper studies and analyzes the design of the mold system, vibration
system, vibration table, pallet support bar and tests the technical parameters of the brick products. The
design is simulated by finite element analysis (FEM), manufacturing the press and mold, producing and
testing the unburnt brick products. Testing the maximum stress of the mold system, the maximum
displacement of the mold system, the surface tension of SKD11 steel, the maximum stress of the vibration
table system, the maximum displacement of the vibration table, the maximum stress of the pallet support
bar. Testing the mass of the brick, compressive strength, water permeability, saturated water absorption,
thermal conductivity, sound insulation coefficient, equivalent porosity.
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