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Noi dung bai béo trinh bay két qua nghién ciru sic bén méi cia vat
liéu thép C45 dang truc tm trudc va sau khi t6i ciing, dugc thuc hién
trén may thi nghiém dua trén nguyén 1y uén 2 diém, két qua thi
nghiém xac dinh dugc duong cong mai cia vat li¢u thép C45 trude va
sau khi t6i cimg s& duoc thao luan. Két qua nghién ctru gitip cac nha
thiét ké c6 thé tham khao dé xac dinh chinh xac d6 bén moi cua thép
C45 trude va sau khi toi trong tmg dung tinh toan thiét ké co khi ¢
su dyng vat li¢u nay.

Abstract

Keywords:

C45  steel; Fatigue  strength;
mandrel; Quenching; Two - points
bending..

The article presents the results of the fatigue strength study of C45
steel material mandrel type before and after quenching, which was
performed on the experimental machine based on the principle of
two-points bending, experimental results determined the fatigue curve
of C45 steel material before and after quenching will be discussed.
The research results help designers accurately refer the fatigue
strength of C45 steel before and after quenching in applied
mechanical design using this material.
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1. GIOI THIEU

Nhiéu chi tiét may dang tryc chi chiu mé men udn va chiu mdé men xodn rat nho. Céc chi tiét
nay thudng duoc gip ¢ co cu tryc d& banh ring trung gian truyén chuyén dong. Hoat dong sau mot
thoi gian nhét dinh, trong cac chi tiét nay sé xuat hién cac hién tuong moi do chiu tdc dong ctia mo
men ubn dao chiu lién tuc. Hién tuong moi nay thuc chét 13 hién twong moi cua vat licu dung lam
cac chi tiét may dang truc tam. Do vy nghién ctru tim ra gii han moi cua cac chi tiét may dang nay
14 rat can thiét cho qua trinh duy tu, bao tri, bao dudng. Cac nha khoa hoc trén thé gidi noi chung,
ciing nhu 13 cac nha khoa hoc Viét Nam noi riéng van dang tiép tuc nghién ciru vé& dang moi nay.
Tuy nhién, d6 xem nhu 13 nhitng thanh céng budc dau vi cho dén nay thi co ché ciia qua trinh phat
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sinh va phat trién moi van chua hoan toan sang to va van 1a mdi quan tim cua nhidu ngudi. Van dé
nghién clru vé hién tugng moi trén cac chi tiét co khi dang tryc tam dbi véi mot loai vat li€u cu thé
nao do6 thi that sy chua day du.

Trong linh vic co hoc pha huy, cong viée ctia nha thiét ké 1a can tinh toan, dam bao duoc
tudi tho cuia chi tiét lam viéc tin cay trong khoang thoi gian nhét dinh. Trong thuc té, cac chi tiét
may c6 thé bi pha huy do moi ngay khi ing suét phat sinh nho hon rat nhiéu 80 vO1 Umg suét gidi
han 1y thuyet Vi vy thir nghiém dé kiém tra ¢ bén méi do udn trong thuc té ciia truc tam dé tir
d6 vé& biéu dd duong cong moi clia vat liéu c6 mot y nghia quan trong.

Céc thi nghiém vé do bén moéi dang tryc tim thudng duoc tién hanh trén cac may dua trén
nguyén 1y udn ba diém dim c6 mut thira, dira trén nguyén Iy udn bén diém dam don gian , dwa
trén nguyén 1y udn hai diém dam cong - xon.

Trong béo céo nay trinh bay tom tit nghién ctru sitc bén moi cua vat liéu thép C45 dang
truc tdm trudce va sau khi tdi cung dugc thuc hién trén mo hinh may thi nghiém dua trén nguyén
Iy ubn 2 diém, két qua thi nghiém xac dinh dugc duong cong méi ctia vat lidu thép C45 trudc va
sau khi t6i cirng s€ dugc thao luan

2. HE THONG THi NGHIEM

2.1. Nguyén Iy may thi nghiém bén méi uén dang truc tim

1: Pong co servo diéu khién; 2: O d& chin; 3: Kep m@u trai va phai; 4: Mau thi nghiém; 5: O tu lya (khong can
xoay moi phuong); 6: Thanh lién két ;7: Canh tay don; 8: Con truot; 9: Téi
Hinh 1. Nguyén 1y may thi nghiém bén moi
2.2. May thi nghiém

Hinh 2. May thi nghiém d6 bén moi uén
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May thi nghiém 13 may may thi nghiém kiém tra d6 bén moéi uén duva trén nguyén 1y udn
2 diém, su dung dong co Servo cd thé diéu chinh toc dd quay tai truong Dai hoc Cong

nghi¢p Ha Noi (Hinh 2).

Do tin cdy ciia may da dugc so sanh, chuén hoa va nghi¢m thu theo dé an cép truong Pai

hoc Cong nghi¢p Ha Noi ndm 2015.

2.3. Vit li¢u thi nghi¢ém va miu thi nghiém

+ Vat liéu thi nghiém 1a thép c45 cacbon trung binh thuéc nhém thép hoa tét do ché do

nhiét luyén cao thuong dugc su dung phé bién trong ché tao céc loai truc, banh rang... Thanh
phan hoa hoc cua mau thép thi nghi¢m nhu bang 1.
Bang 1. Thanh phén héa hoc ctia miu thép C45 theo TCVN 1766:1975
Thar’1h phan C Si Mn P S Cr
héa hoc max. max. max. max.
Ty 1€ nguyén t 0,42-0,50 0,40 0,50-0,80 0,045 0,045 0,40
Thanh phén Mo Ni Cr+Mo+Ni
hoéa hoc max. max. max.
Ty 1& nguyén té 0,10 0,40 0,63

+ MAu thi nghiém theo tiéu chuin TCVN 1766:1975 1am bang thép C45 co cac thong sb kich

thudc nhu bang 2.
Bang 2. Bang thong s6 kich thudc miu thi nghiém
d (mm) R (mm) D (mm) 1 (mm)
7,5 50 16 150

B30

a) Chura toi cimg thé tich
Hinh 4. MAu thép C45 trudc khi thi nghiém

b) Da t6i cling thé tich
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a) Chua t6i cting thé tich b) Da t6i cling thé tich
Hinh 5. Mu thép C45 sau khi thi nghiém

+ D0 cling clia cac mau thi nghiém trudc khi toi dat do cimg HRC = 23 =+ 25, sau khi toi
thé tich dat do cing HRC = 40,8 +55,3 duoc kiém tra trén may do d6 cung Galileo durometria
Ergotest (Hinh 6).

Hinh 6. May kiém tra d6 cimg Galileo durometria Ergotest

3. THi NGHIEM XAC PINH SO CHU KY UNG VOI PO BEN MOI CUA MAU CHI TIET

Céc chi tiét lam viéc trong didu kién Gng sudt lip lai theo chu ky. Bén trong chi tiét, tai cac
vi tri chiu luc xudt hién cac vét nirt té vi, chiing phat trién dén mot mirc nao do s& pha huy chi tiét
may. Dya trén co s d0, ta nghién ctru moi trén chi tiét may bang phuong phap u6n dao chiéu,
chi tiét may s& bi udn vé 2 phia lién tyc trong khoang thoi gian kiém tra do ben moi.

Theo so d6 nguyén 1y may thi nghiém bén moi (hinh 1) va may thyc té (hinh 2) ta ¢6 cac
d6 dai do dugc trén may thuc té: CD =270 mm, CE = 100 mm, BD = 339 mm. Trong lugng cia
cac chi tiét may sau khi tinh toan, thu gon vé P;, P,, P; lan luot dat tai G, H va E vé1 OG = 169
mm, P;=3,6297 N ; P,=17,56 N ; P;=21,095 N.

Tu cac thong s6 thuc té trén may thi nghiém, sau khi tinh todn ta xac dinh dugc ing suét
tai mat cit nho nht cia mau thi nghiém theo cong thirc (1):
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(27,19+(1,6+m ).9,81. OAjzm

M, 0.CD 399

- M, _0CD : (1)
W 0,1d 0,1.7,5

X

Luc Q dugc thay doi khi thay d6i OA4 1a khoang céach ta diéu chinh duoc va my, (kg) 1a khdi
luong ta ta dat 1én gia do.

Sau khi miu pha hiy, sé vong quay N duoc tinh bang tich téc do quay cia dong co
(vong/phut) voi thoi gian thyc nghiém (tir lic bat dau thi nghiém dén khi miu bi phé huy).

3.1. Diéu kién va cac gia thiét thi nghiém

Thi nghiém duoc thiét ké véi nhitng diéu kién sau:

+ Truc tdm chiu udn dao chiéu dudi tac dung cua lyc khong d6i va tbc do quay cua truc
tam khong ddi (Q, v khong d01) trong moi mot truong hop thi nghiém.

+ Nhiét d6 moi trudng 6n dinh trong sudt qua trinh thi nghiém.

+Dao dong va cong huong duge khir qua cac két cAu mang tai va thi nghiém duoc canh
bao khéng nam trong viing niy.

3.2. Céac buéc thi nghiém

(1) Kiém tra thiét bi; (2) V& sinh thiét bi; (3) Chay thir thiét bi; (4) Panh sb miu thir;
(5) Po va ghi lai kich thude méu thir; (6) Khoi dong thiét bi c6 tai; (7) Kep mau thir vao ngam
kep; (8) Khi mau thir bi pha huy, cho ngung may; (9) Thu thap va xtr ly s6 lidu. S6 lidu can thu
thap 1a s6 chu _ky N chinh la s6 vong quay cua mau thir (sb vong/gidy) tinh dén thoi diém mau bi
phé hity, do bang encoder, hién thi trén phan mém va ung sut o tinh theo cong thirc (1).

3.3. S6 thi nghiém

S6 thi nghiém 1a 18. Trong nghién ctru xét 9 thi nghiém twong tmg cho 9 miu thép C45
trude khi téi cing va xét 9 mau thi nghiém tuong trng 9 mau thép C45 sau khi toi cung.
4. KET QUA VA THAO LUAN

Két qua thi nghiém ciia cac truong hop duogc trinh bay trong cac bang 3, 4 va céc hinh 5, 6.

Bang 3. Két qua thi nghiém cac miu tir 1 dén 9 truong hop thép C45 trude khi toi cimg

MAu thi nghiém my, (kg) 0A(mm) o (N/mm?) N(vong)
1 8 320 681.8492723 3700
2 7 320 622.5841395 1100
3 6 320 563.3190068 13500
4 5 320 504.0538741 20500
5 5 256 385.5236086 33000
6 3 320 326.2584759 130000
7 2 320 266.9933431 190000
8 1 320 424.8400977 54000
9 1 160 187.4891676 120000
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Bing 4. Két qua thi nghiém cac mau tir 10 dén 18 truong hop thép C45 sau khi toi cling

MAu thi nghiém my, (kg) 0A(mm) o (N/mm?) N(vong)
10 2 320 326.2584759 2100000
11 3 320 385.5236086 910000
12 3,5 320 415.156175 490000
13 4 320 444.7887413 99000
14 5 256 424.8400977 97500
15 5 320 504.0538741 86600
16 6 320 563.3190068 32600
17 7 320 622.5841395 18000
18 8 320 681.8492723 9300

PO THI PUGNG CONG MOI THEP C45 TRUGC KHI TOI
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Trong bai bao nay ta nghién clru moi cua vat liéu bang phuong phap ubn dao chiéu, mau
thi nghiém dang truc tdm s& bi udn vé 2 phia lién tuc trong khoang thoi gian kiém tra d6 bén moi.
Qué trinh thi nghiém ta c6 thé thay di tai bang cach thay ddi cac thong sb nhu khéi lwong cac
qua can niang hodc khoang cach canh tay don OA. Két qua thuc nghiém cho thiy dudng cong
moi thép C45 trude khi tdi hoan toan phu hop véi nghién cuu [5].

Miu 2, 11 va 12 khong tuén theo quy luat (Hién tugng nhiéu trong thuc nghiém). Diéu nay
duogc ly gidi do vat li¢u lam mau hodc khong déng nhat hodc ton tai nhitng khuyét tat.

Két qua thi nghiém chi ra rang voi thép C45 sau khi toi ngoai do cung ting lén thi do bén
moi ciing ting 1én 15 rét. Pidu ndy cho thdy kha ning chiu moi ctia thép C45 sau khi t6i t6t hon
thép C45 trude khi toi, diéu nay phu hop véi thuc té do vay c6 thé lam tai liéu tham khao dé xac
dinh chinh x4c d6 bén moi cta thép C45 trude va sau khi toi trong (mg dung tinh toan thiét ké co
khi c6 sir dung vat liéu nay.

Huéng phat trién ctia nghién ctru ndy s& xét cho nhiéu loai vat liéu dic biét khac va lam
viéc ¢ trong cac diéu kién nhiét dd khac nhau hoac nghién ctru do bén moi cua thep cac bon véi
cc diéu kién toi khac nhau.
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