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TOM TAT

Bdo cdo nghién civu thiét ké, ché tao chi tiét truc ddo trong mdy dp trieng sir dung ndng
lwong khi sinh hoc. Khi tinh toan thiét ké truc can lwa chon mét s6 thong $6 va dat tdi trong tac
déng lén co cdu, sir dung phwong phdp gidi tich, xdy dung mé phong dé kiém nghiém kha ndng chiu
tai cia két cau bang phan mém Solidworks. Két qua mé phong cho thdy vit liéu va do day cia truc
dam bao két cau lam viéc on dinh, tiét kiém va an toan.

T khéa: M6 phong; Tinh todn thiét ké truc; Thiét ké.
ABSTRACT

The research report on the design and manufacture of island shafts in incubators using
biogas energy. When calculating the shaft design, it is necessary to select some parameters and
place the load acting on the structure, using analytical methods, and building simulations to test
the load-bearing capacity of the structure by Solidworks software. The simulation results show that
the material and thickness of the shaft ensure a stable, economical, and safe working structure.

Keywords: Simulation; Calculate the island shafts,; Design.

1. PAT VAN DPE

Ngay nay, nén kinh té trang trai dugc
phat trién rong rai trén ca nudc véi quy mod
vira va 16n, do d6 van d& con gidng 1 hét stc
can thiét. Ap trimg nhan tao bang may ap cong
nghiép 1a phuong phap t6i vu dé san xuit con
giéng trong thoi gian ngan, ty 1 p no cao [1],
[2], [5], dic biét co thé ap duoc mot lugng trimg
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16n va chat lugng con giong dugc nang cao.

Nham cai thién va nang cao hi¢u Sut
chét lugng phuc vu nhu ciu san xudt ngay cang
hién dai va phat trién, dua cong nghé dén vai ba
con ndng dan, viéc cai tién khoa hoc ky thuat
ctia cac loai may ap trimg ngay cang cap thiét
va nhat 1a mot s6 bo phan quan trong clia may

nhu hé théng nhiét, truc do may,....
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2. NOI DUNG NGHIEN CcUU
2.1. Tinh ton lya chon, kiém nghiém bén cho chi tiét truc dao
2.1.1. Lwa chon vit liéu cho chi tiét truc dio

Dua vao cac két qua nghién ctru trude d6 va thuc tién san xuat, vat liéu dé lam truc dao 1a
thép C45 c6 dac tinh co 1y va thanh phan hod hoc nhu bang 1 va 2.

Bdng 1. Thanh phan héa hoc ciia thép C45

[ 1 (09, () 0,
Mic thép € (%) 51 (%0) Mn (%) | potymax | S(%)max | ST ®)
min-max min-max min-max min-max
C45 0,42-0,50 0,15-0,35 0,50-0,80 0,025 0,025 0,20-0,40
Bang 2. Co tinh cua thép C45
Co tinh, > Do cirng (HB)

Mac | Trang thai

thép | nhiét luyén 6,/Mpa | st/Mpa | d% | Y% | ak/J*cm? | Can néng U hoac dam nhigt

do cao

C45 | Thuong hda | 598 353 16 10 49 229 197

Lua chon vat li¢u thép C45 dé ché tao
céc chi tiét trong may 4p tring gia cam. Co tinh
cta vat liéu ché tao cac chi tiét duge st dung
dé tinh toan, kiém nghiém d¢ bén truc nhu sau:
thép C45 ¢ gidi han bén c,= 610 (Mpa).

2.1.2. M6 phéng truc bang phian mém Solidwork
Hinh 1. Mo hinh chuyén Vi cua truc
Téi trong tdp trung tac dung 1én truc,
xac dinh dugc duong kinh truc so bd theo kinh
nghiém [3], [4]. Chon duong kinh truc D véi
tiét dién truc ddc dung thép C45; Dung phan
mém Solidworks mé phong so bo lyc truc. Mo
hinh truc chiu tai tap trung do tai trong cua
khay tring, trirng, ban than truc, khung voi tai
trong tap trung tong cong 1a P = 162888,89 N;
truc duoc do boi 03 géi dd cd dinh. Hinh 2. M6 hinh ing sudt truc
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Két qua kiém nghiém bén cua truc vé
bién dang, ing suat nhu trén hinh 1, 2.

Hinh 2. M6 hinh iing sudt truc
2.1.3. Tinh momen uén lén nhit ciia truc va
duong kinh truc
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Hinh 3. Biéu do momen truc
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Do truc chiu tai cua cac khung do khay,
khay trimg va tring truyén luc xubng cc gbi
do A, B, C. Quy bai toan vé dang thanh siéu
tinh va vi tri cta lyc tap trung dat ¢ gilra truc
tai gbi do B, luc tap trung P = 162888,89 N nhur
trén hinh 3. Tim céc phan luc tac dung Ién truc
bang phuong trinh chinh tic.

Phuong trinh chinh tic:
8,.X, +Alp=0
Ta co:
0, F, P.I2
== — = — 2
Alp El 48E] @)
B O Fy + O, F5 B I3 3)
ne El " 12EI

Thay vao phuong trinh chinh tic, ta dugc:
P

Dua vao biéu do hinh 3, ta co6:

M =1,125p = 183250 (Ncm)

X max

. :|[Mxmax =/ 183250 e 5)
= = =
2 011e7 ~ 0.1+ 16000+ (am)

Tra bang s6 tay Cong nghé ché tao may
va dua vao kich thudc thép truc trong thuc té
[6], chon D = 50 mm.

Str dung cd hai phuong phép tinh toan
bang giai tich va moé phong déu cho két qua
1a truc 1am viéc 6n dinh va an toan. Béng viéc
su dung phuong phép giai tich, tinh toan duogc
hinh dang tiét dién truc hop 1y, tir d6 thiét ké
mo hinh 3D chi tiét va mé phong s6 dé kiém
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nghiém lai, lam can ct cho vi¢c tinh toan xac
dinh kich thuée hop 1y vé hinh dang két cau chi
tiét truc.

2.2. Lap tién trinh cong nghé ché tao chi tiét
truc diao

Tién trinh gia cong truc dao trong may
ap tring gdm cac nguyén cong nhu: cat phoi
thanh; khoa mat dau va khoan tdm mot dau mat
A, vat mép; khoa mat dau va khoan tdm mot
dau mat B, vat mép; tién tho @50 mot doan dai
1000 mm; tién thdé @50 phén con lai; dao dau
tién tinh @50 chiéu dai 1000 mm va tién bac
@45, vat mép; dao dau tién tinh @50 phan con
lai va tién bac @45, vat mép; phay ranh then;
khoan 16 @8; nhiét luyén truc dao; kiém tra do
ddng tam nhu hinh 4.

@ O
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Hinh 4. Ban vé chi tiét truc dao
2.3. Thiét ké truc dwa vao vat liéu ché tao truc
2.3.1. Kéo truc thép C45 chwa nhiét luyén

Nhom da tién hanh kéo thép lam truc
khi chua nhiét luyén nhu hinh 5:

Hinh 5. Biéu d6 so sanh 07 mau thi nghiém chwa

nhiét luyén

Qua biéu dd, ¢ giai doan dau, 6 dan dai
clia mau tang déu din cing véi do ting cua luc
kéo (giai doan dan hdi tuyén tinh), giai doan
dan hoi mot s6 mau thi nghiém giai doan tuyén
tinh rat nho. O giai doan tai bén, mot so trén dd
thi hién cac duong zich-zic do hién tuong trugt
trén mau thtr 1am ting céc sai sb giita két qua
thuc nghiém.

2.3.2. Kéo truc thép C45 nhiét luyén va toi cao
tin

Thép lam truc sau khi da qua nhiét
luyén, t6i cao tan nhu trén hinh 6:

Hinh 6. Biéu dé so sanh hai mau thi nghiém nhiét
luyén toi cao tan

Dua vao do thi ta théy, ¢ giai doan dau,
do dan dai cua mau tang déu dan cung véi do
tang cua luc kéo (giai doan dan hoi tuyén tinh).
Dén giai doan chay déo rat ngin sau d6 chuyén
sang giai doan tai bén xay ra rat nhanh sau d6
mau bi dut. Gia tri ting suit bén bi giam. Trén
mau thir gin nhu khong xudt hién chd that.

2.3.3. Kéo truc thép C45 nhiét luyén, toi cao
tan va ram

Thép 1am truc sau khi da nhiét luyén va
ram nhu trén hinh 7:
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Hinh 7. Biéu do so sanh 05 mau thi nghiém nhiét
luyén toi cao tan va ram

Giai doan dau, d6 dan dai ciia mau ting
déu din cung véi do tang cua luc kéo. Dén giai
doan chay déo, phan mém hién thi luc dimg yén
tai chd hodic dao dong xung quanh mat gia tri )
dinh, mau van tiép tuc bi kéo. Puong biéu dién
chuyén tir dang nghiéng véi truc cia luc thanh
dang thang gan vudng goc véi truc cua luec.

Giai doan cing cb, phan mém hién thi
luc kéo ting 1én rat nhanh, tng luc trong ban
than phoi mau truc khong du thing ngoai luc
tac dong dén ngoai luc tac dong. Trén mau thi
xut hién chd that, 6 thot hinh thanh ngdy cang
o rét. Gia tri ing suét bén bi giam, lyc kéo hién
thi giam dan.

2.4. Phén tich so b hiéu qua kinh té

+ Theo kinh nghiém thyc té: Pudng
kinh D = 85mm, khong gia cong ma lip rap
tryc tiép, chi phi: 2.776.853VND. Khi Nhom
nghién ctru t6i uu hoa theo dwong kinh duong
kinh D = 50mm, cé gia cong ch1 tiét, dung
phuong phap nhiét luyén toi cao tan va ram bé
mat ha bac cua truc gitp tang dac tinh co 1y va
dd bén cho truc duodng truc thiét ké giam duoc
30 mm so v6i kich thude truc ddo trong thuce té,
gitip chi phi ban dau thiét ké truc theo phuong
an trén chi con 2.200.642VND, theo tinh toan
so bo da tiét kiém dugc kinh phi ché tao truc
duoc 20,75%. Truc dam bao di bén trong diéu
kién lam viéc khi ap dung vao thuc té san xuat.
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3. KET LUAN

D3 nghién ctru, sir dung hai co ché dao
la dao lan va dao nghiéng dung hé khung gian
c6 chi tiét truc dao 1a chi tiét quan trong nhit.
Tinh toén, thiét ké mot hé thong dan dong co
khi gdm dong co, bo truyén dai, bo truyén truc
vit banh vit va truc ddo. M6 phong truc déo, tdi
vu dudng kinh truc D = 50mm va lap tién trinh
gia cong chi tiét truc dao. Lua chon vat liéu ché
tao truc l1a thép C45. Nghién ctru ti wu truc ddo
dung phuong phap nhiét luyén va ram. Da tinh
toan so bd hiéu qua kinh té cua truc sau khi t6i
vu thay kinh phi ché tao truc giam 20,75% so
v6i kinh phi ché tao tai co so. %

Ngay nhan bai: 25/4/2023
Ngay phan bié¢n: 13/5/2023

Tai liéu tham khao:

[1]. Brecht, AV., Janssens, AK., Chedad,A.,
Berkmens, D, (2004); “Relationship
between eggshell temperature and incubator
temperature”. Avian and poultry Dbiology
reviews, pp 198-200.

[2]. Brinsea Product Inc. (2002); “The incubation
specialist”, USA.

[3]. Pham Thi Minh Hu¢ (2019); Dé tai khoa hoc va
cong nghé cép Bo6 Gido duc & DPao tao, Ma sd:
102019 — RD/HD — PHCN, “Nghién citu thiét
ké, ché tao may dp trimg gia cam sir dung phoi
hop nang lwong biogas va nang lwong dién”.
Truong Pai hoc Cong nghi¢p Ha Noi, Ha Noi.

[4] Tran Nhu Khuyen va cac cong su (2015);
“Nghlen civu thiét ké ché tao may dp trimg gia
cam sie dung phoi hop ndng lwong mdt troi va
nang lwong khi sinh hoc biogas”. Dé tai cap B9,
Bo Nong nghiép va Phat trién Nong thon.

[5]. Tran Nhu Khuyén (2005); “Nghién ciru thiét ké
ché tao may dp tring AT-45000”. Tap chi Khoa
hoc Cong nghé cua Bo Nong nghi€p va Phat
trién Nong thon, s 19, (tr.30-40).

[6]. Nguyén Pic Loc va cac cong su (2005); “S6 tay
cong nghé ché tao may” (tap 1, 2 va 3), NXB.

Khoa hoc va K¥ thuét.



