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TOM TAT

Bai bdo trinh bay phuong phdp tinh todn anh hudng cia ngoagi lyc trong qua trinh lam viéc
dén khe h¢ giita truc vit va dai oc cua bg truyén dong trong thiét bi thir nghiém 1o xo.

Tir khéa: Chuyén vi; Thiét b thir I xo.

ABSTRACT

This article presents the method of calculating the influence of external forces during
operation on the clearance between the screw and the nut of the actuator in Spring test equipment.

Keywords: Displacement, spring test equipment.

1. PAT VAN BE

Thiét bi thir nghiém 16 xo diéu khién
bang may tinh c6 hé théng truyén déng nhim
bién chuyén dong quay cua dong co thanh
chuyén dong tinh tién tao luc kéo - nén 1o xo.
Diéu kién hoat dong tron, ém ciia hé thdng 1a
chuyén vi cia hé théng tai vi tri lién két dai
¢ phai nhé hon khe hé truc vit - dai éc theo
chi tiéu d3 céng bd ctia nha san xuét. Trong bai
toan nay, ta di tinh toan chuyén vi cua hé dudi
tac dung cua luc kéo - nén 10 xo0. Sau d6, so
sénh két qua tinh toan véi gi4 trj cho phép.
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2. PHUONG PHAP NGHIEN CUU

’ Xay dung mé hinh két chu, x4c dinh vi
tr}: phu:ong Ye‘t gia trj lyc. Pit cac gia thiét, didu
kl’e_:n bién dé tinh toan chuyén vi tai vi tr{ da
xac dinh bang phuong phap phén tir hiru han.

Nghién ctru mét sé anh huong dén bién dang
cua hé. .

Xuét phat tir chi tiéu k§y thuat khe hé
ch? phep cum vit me - dai 6¢ cia hang Hiwin
th€ hién trong (Bang 1).
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Viéc tinh toan, lwa chon thong sé vé
kich thudc, kha ning chiu tai cua hé thong dan
huéng, cum truc vit me dai éc bi da duoc thuc
hién trong ndi dung nghién ciru. Két qua Iya
chon thong sb ctia cum co céu truc vit dai 6c bi
la: Puong kinh danh nghia = 25 mm; Budc vit
me, dai éc = 5 mm.

Ta tién hanh xdy dung mé hinh két céu
va dat bai toan tinh chuyén vi tai vi tri lap, so
sanh vai chi tiéu ky thuat yéu cau.

Bang 1. Khe ho hieong kinh cho phép cua dai oc bi
vd tric vit:

hwlzilae l;(?;]h Khe ho huwéng
Kich thuse | fé 15 | Kinh cho phép
danh nghia I,: l.). lom nhat gitra
nhit giira T TR
(mm) truc vit va gia dai oc va gia
dai'f)c (i) lap dai 6¢ (mm)
ga s 0.05 0.015
¢d nho
wla=iid 0.08 0.025
cO vira
930 = 0100 0.12 0.05
cO 1on

Thuc hién tinh toan khe ho gitra truc v'it
va dai 6c trong 2 trudng hop: Luc kéo 16n nhat
va lyc nén 16n nhit bang cach tinh chuyén vi
twong doi giira tryc vit va dai oc trong khoang
chiéu dai tiép xuc cua hai chi tiét. So sanh ket
quéa chuyén vi 16n nhat véi gid tri da cho trong
bang 1.

Heé théng lam viéc t6t (khong bi ket)
néu gia trj chuyén vi 16n nhat thoa man dicu
kién:

8 =Max (8,)<[d] (1)

max

Trong do, [8]- Gidi han chuyén vi, hay
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khe h¢ huorng hinh cho phép 16n nhét gilra vit
me va dai Oc (tra trong bang 1).

Tu két qua thiét ké ban v& san pham, ta
c6 két cdu cia hé thong nhu hinh vé (Hmh 1)
va trudng hop chiu tai twong (mg. Hé thong bao
gdm cac bd phan:

Tém g4 (5) lién két cimg véi 2 con truot
(4) bai 8 bu 1ong M8 dai 20. Con truot bi tudn
hoan chuyén déng tinh tién so voi ray truot dan
huéng (6), & trang thai tinh ta coi ddy 1 lién két
ngam. Hai ray trugt nay duoc lién két cung voi
thdn mdy boi 10 bu 16ng M6 dai 20.

Chi tiét tay don (1) va gia do dai oc (2)
duoc lién két cimg va dong phang trén tim g4

(5).

Pai éc bi (7) lap dono tam voi 16 trén
gid do. Méi ghep v6i vit me 1a mi ghép chuyén
dong tuong d6i qua ranh bi tuin hoan cé khe
ho.

2 3

Vitri tinh fodn
chuyén v kéo

F rioma = 1500N

F o = 1500 N

Vi &ri tinh todn
chuyén v nén

:l. “;“E;EEE m

AT A

b)

Hinh 1. Két cdu ciia thiét bi va vi tri chiu tai:
a) Mo hinh tinh todn ti ong truong hop kéo,
b) M6 hinh tinh toan trong tricong hop nen;

1 - Tay don; 2 - Gid lap dai éc;
3 - Dai 6¢; 4 - Con tr 1rot;
5- Tam gd; 6 - Ray trwept ddan hieéng.

ISSN 0866 - 7056

www.cokhivietnam.vn



NGHIEN CUU - TRAO BOI

Xay dung mé hinh, dit didu kién va
tinh toan chuyén vi tuyét ddi gitra truc vit me
va dai 6¢c trén mot mit cit sau khi cé tac dung
luc.

Cac diéu kién, gia thiét:

Diéu kién: Vi tri dat Ivc 13 tdm cua 16
bu 16ng 13p co ciu ndi d6i twong thir nghiém
12 16 xo0. Chiéu dat luc 13 chidu phan luc dan
hdi cita 10 xo 18n hé. Cu thé, dbi véi 16 xo nén,
chiéu dit luc hudng 1én trén va nguoc lai,
chidu dit luc huéng xudng dudi trong trudng
hop kéo. Gia tri phan luc 16n nhat dat dugc
khi hanh trinh kéo 16n nhit hodc nén nhoé nhit.
Gia trj luc @& tinh toén ta chon 1.500 N theo
thiét ké.

Sai sb vé& hinh dang hinh hoc, dung sai
kich thudc di dugc dam bao tir yéu to cong
nghé ché tao may.

Gia thiét: Bo qua bién dang cua bu
16ng, cac mbi ghép 14 mdi ghép cimg. Chuyén
vi tai cac bé mit tiép xitic ctia 2 chi tiét 12 bing
nhau.

Khe hé ban diu cia truc vit, dai éc bi
& = 0 mm. Do hé théng 1am viéc véi téc do
chim (0 + 1200) mm/ph va thoi gian ding doc
gia tri 1a 1 + 5 gidy. Ta coi nhu lyc tac dung l1a
luc tinh.

Str dung phuong phap tinh toan strc
bén véi hé c6 dang dim lién tuc mot diu
ngam. Giai bai toan chuyén vi bing phwong
phap phén tir hitu han véi sy hd trg ciia phén
mém Solidworks theo cac diéu kién bién la
céc gia thiét da chon ta dugc mé hinh tinh nhu
sau (Hinh 2):
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0y=25mm

v

Khe 16 s b g Cuenncaren  Oudnaadrd

Hinh 2. M6 hinh tinh chuyén va khe ho cum truc
vit - dai 6c¢ vi dudi tac dung cua tdi trong

Xac dinh tiét dién chira phuong cua
ngoai luc va duong tdm ciia chi tiét truc vit nhu
hinh 2.

Trude khi c6 ngoai lyc tic dung, khe

h¢ &, gitra dai o 8¢ va truc vit 8, =0 mm theo gia
thlet

Dudi tac dung cta ngoai lyc, hé b bién
dang va gy ra chuyén vij véi: §_ la chuyén vi
tuyét 601 cla truc vit; 3, 1a chuyen vi tuyét dm
clia dai bc tai diém bat ky trén chidu dai txep
xuc (L) truc vit - dai bc.

Chuyen vi twong ddi giita truc vit va dai
bc tai diém th i duoc xac dinh bdi cong thirc:

— |62i-8|i| 2
3. KET QUA VA THAO LUAN

Ket qua tng suét, chuyén vi ciia tryc vit
va dai ¢ trong hai truong hop kéo va nén 10

X0 tai chiéu dai L duoc thé hién trén bang 2 va
biéu db.
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Model pamethu keo

Study namerStatic 1-Default|

Pot type: Static duplacement Displacementl
Deformation scaler J16.54
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Hinh 3. Chuyén vi cua hé tizéng khi chiu tac dong
cuia ngoai lyc trong tricong hop kéo 1o xo.
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Hinh 4. Chuyén vi ciia hé rhéng khi chiu tac dong
ctia ngoai luc trong truong hop nén o xo.
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Hinh 5. Chuyén vi twong doi cua truc vit so véi
dai oc trén chiéu dai tiep xic trong truong hop
keéo lo xo.
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Hmh 6. Chuyen Vi tuong doi cua truc vit so voi
dai 6c trén chiéu dai tiép xiic trong truong hop
nen o xo.

Bang 2. Gid tri chuyén vi tuyét doi cua dai oc tai
mat tiép xuc trong truong hop kéo lo xo:

Piém | &, (mm) | X(mm) | Y(mm)| Z(mm) | Chitiét

2141 0.2730 | 247.1918 | 195.59 | 792.6018 | Dai oc-1

2653 0.2760 | 247.1918 | 195.59 | 795.7894 | Dai oc-1

2182 0.2790 [ 247.1918 | 195.59 [ 798.9769 | Daioc-1

2652 0.2830 | 247.1918 | 19559 | 802.1643 | Dai oc-1
2178 0.2860 | 247.1918 | 195.59 | 805.3519 | Daioc-1
2651 0.2890 | 247.1918 | 195.59 | 808.5393 | Dai oc-1

2181 0.2920 247.1918 | 195.59 | 811.7269 | Dai oc-1

2650 0.2950 | 247.1918 | 195.59 | 814.9144 | Dai oc-1

2176 0.2980 | 247.1918 | 195.59 | 818.1018 | Daioc-1

2649 0.3010 | 247.1918 | 195.59 | 821.2894 | Dai oc-1
2180 0.3040 | 247.1918 | 195.59 | 824.4769 | Daioc-1
2648 0.3070 | 247.1918 | 195.59 | 827.6643 | Daioc-1
2177 0.3100 | 247.1918 | 195.59 | 830.8519 | Dai oc-1
2647 03130 | 247.1918 | 195.59 | 834.0393 | Dai oc-1
2179 0.3160 | 247.1918 | 195.59 _ 837.2269 | Dai oc-1
2646 0.3190 | 247.1918 | 195.59 | 840.4144 | Dai oc-1

2154 0.3220 | 247.1918 | 195.59 | 843.6018 | Dai oc-1
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Béng 3. Gid tri chuyén vi tuyét ddi cua truc vit va chuyén vi tirong dbi gitka tryc vit - dai dc tai mdt tiép

xtic trong truomg hop kéo 1o xo:

-~ | Chuyén vi twong
Piém §,(mm) | X (mm) Y (mm) Z (mm) Chi tiét dbigiira truc vit
va dai éc 9,
216796 0.2833 247.1918 792.6018 170.9709 | Vit me-1 0.0103
216952 0.2854 247.1918 795.7894 | 170.9709 | Vit me-1 0.0094
216810 0.2875 247.1918 798.9769 | 170.9709 | Vit me-1 0.0085
216953 0.2895 247.1918 802.1643 170.9709 | Vit me-1 0.0065
216808 0.2916 247.1918 805.3519 | 170.9709 | Vit me-1 0.0056
216954 0.2937 247.1918 808.5393 1709709 | Vit me-1 0.0047
216811 0.2958 247.1918 811.7269 170.9709 | Vit me-1 0.0038
216955 0.2979 247.1918 814.9144 | 170.9709 | Vit me-1 0.0029
216807 0.3000 247.1918 818.1018 170.9709 | Vit me-1 0.0020
216956 0.3021 247.1918 821.2894 | 1709709 | Vit me-1 0.0011
216812 0.3042 247.1918 824.4769 170.9709 | Vit me-1 0.0002
216957 0.3063 247.1918 827.6643 170.9709 | Vit me-1 0.0007
216809 0.3084 247.1918 830.8519 170.9709 | Vit me-1 0.0016
216958 0.3105 247.1918 834.0393 170.9709 | Vit me-1 0.0025
216813 0.3126 247.1918 837.2269 170.9709 | Vit me-1 0.0034
216959 0.3147 247.1918 840.4144 170.9709 | Vit me-1 0.0043
216798 0.3168 247.1918 843.6018 170.9709 | Vit me-1 0.0052

Bang 4. Gia tri chuyén vi tuyét doi ciia dai éc tai mat tiép xiic trong trucng hop nén Io xo:
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Piém 3, (mm) X (mm) Y (mm) Z (mm) Chi tiét
3898 0.0514 0 12.5 24 Dai oc-1
4131 0.0559 0 12.5 30.375 Dai oc-1
3896 0.0603 0 12.5 36.75 Dai oc-1
4127 0.0648 0 12.5 43.125 Dai oc-1
3895 0.0692 0 12.5 49.5 Dai oc-1
4128 0.0737 0 12.5 55.875 Dai oc-1
3897 0.0781 0 12.5 62.25 Dai oc-1
4129 0.0804 0 12.5 65.4375 Dai oc-1
3869 0.0826 0 12.5 68.625 Dai oc-1
4130 0.0848 0 12.5 71.8125 Dai oc-1
3868 0.0870 0 12.5 75 Dai oc-1
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Bang 5. Gid tri chuyén vi tuyét doi ciia truc vit va chuyén vi tuong déi giita truc vit - Pai 6c tai mdt tiép
xuc trong truong hop nén Io xo:

Chuyén vi twong
Piém 3,, (mm) X (mm) Y (mm) Z (mm) Chi tiét dbigiira truc vit
va dai ¢ §,
239767 0.0439 0 12.5 24 Truc vit-1 0.00758
239826 0.0460 0 12.5 30.375 Truc vit-1 0.00987
239773 0.0482 0 12.5 36.75 Truc vit-1 0.01213
239825 0.0504 0 12.5 43.125 Truc vit-1 0.01435
239771 0.0527 0 12.5 49.5 Truc vit-1 0.01654
239824 0.0550 0 12.5 55.875 Truc vit-1 0.01869
239772 0.0573 0 12.5 62.25 Truc vit-1 0.02081
239823 0.0597 0 12.5 65.4375 Truc vit-1 0.02066
239770 | 0.06206 0 12.5 68.625 Truc vit-1 0.02052
239717 | 0.06208 0 12.5 71.8125 Truc vit-1 0.02272
239664 0.0621 0 12.5 75 Truc vit-1 0.02493
4. KET LUAN Chuyén vi thuc té nho hon khe hé cho

Dua vao két qua thé hién trén biéu dd
va két qua chuyén vi twong dbi 8, trong bang 3
va bang 5 cho 2 trudng hop kéo va nén 16 xo.
Chuyén vi twong d6i 16n nhét tai tiét dién va
trén chiéu dai tiép xuc L. So sanh v&i gia tri cho
phép theo bang 1 la:

-Trudng hop kéo 16 xo: Chuyén vi
tuong doi 16n nhat.

5_ =Max (5,) = 0.0103 mm < 0.08 [5].

~Truomg hop nén 16 xo: Chuyén vi
twong dbi 16n nhét.

§__=Max (5)) = 0.0249 mm < 0.08 [3].
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phép ctia cum chi tiét truyén déng truc vit - dai
6c da dugc nha san xuét cong bo.

Véi ket cau va tai da hra chon, hé dam
bao yéu cau lam viéc tron, ém.
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