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Tém tit: Bai bao trinh bay phuong phép thi nghiém do déng thdi mé men trén ba truc: truc cac dang va hai
ban truc trong hai trrong hop trén bé thir cdu sau va trén xe téi nhé. Bao gém xtr ly Iy tin hiéu do mé men
ttr truc dang quay bang bé thu dong tiép diém thiy ngan va bo thu phét tin hiéu khéng day dén céc thiét bi
xtr ly DMC plus va Spider8. Thiét ké ché tao db ga dé Iay tin hiéu va hiéu chuén tin hiéu do trén truc cac
dang va hai ban truc. Céc két qua do mé men duroc hién thi va phén tich trong cac truong hop thi nghiém do.

Ter khéa: Bo mé men; truc céc dang; hai ban truc; bé thu dong tiép diém thdy ngén.
Experiment torque measurement on rear axle of light truck

Abstract: This paper presents the simultaneous torque measurement method on rear axles: cardan shaft
and two half-shaft on the rear axle test platform and on light truck. It includes: processing of gained data
for measuring torque from rotating shafts with mercury contactors and wireless receivers to DMC plus and
Spider8 conversion processing equipment, designing manufacturing the fixture for receive and calibration
signals gained on the cardan shaft and two half-shaft. Finally, the torque measurements are displayed and
analyzed in the test cases.
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@ 1. M& dau

Ngay nay véi sw phat trién clia khoa hoc, cong nghé, dung cu do lwéng da co nhivng buéc tién Ién
vé chét lwong, két cAu va sy thuan tién khi st dung nhw vé& d6 chinh xac phép do, phwong phap do, co ché
hién thi két qua do, kha nang tich hop véi may in, may vi tinh, khd nang thu phat khéng day. Trong cac dai
lwgng can do thi do mé men xodn ludn gdp phai khé khan khi ldy tin hiéu do trén truc quay véi téc do cao,
céng trinh [1] d& nghién ctu ché tao bd do mé men xoan tai 1 vi tri diing cam bién bién dang két hop véi truc
xo0an. Tuy nhién, trong thuc té doi hdi ta can phai do mé men xoén tai nhiéu vj tri khac nhau, dac biét cac gia
tri mé men do dwoc phai c6 tinh chat ddng thdi nhw phan bd mé men tir truyén lwc chinh ra 2 ban truc, cac
thiét bi may co6 sw phan bd méd men xoan ra nhiéu truc... Nhém tac gia ctia bai béo da dwa ra phwong phap
thi nghiém do mé men st dung cam bién tenzo theo nguyén ly cdu do Wheatstone dé do mé men ddng thoi
trén 3 truc clia ciu sau chd dong hé théng truyén lwc 6 t6 tai nhd, bd dd ga dwoc thiét ké va ché tao dé hiéu
chuén, 14p cac thiét bj trén 3 truc khi cac truc dang quay véi tbc d6 cao.

Phuwong phap thi nghiém do mé men trén ba truc ciu xe tai nhd (truc cac déng M, va ban truc trai M,
va phai M, trén 6 t6) dwoc thuc hién trén bé thir va trén xe tai nhé LF 3070G1. Trén co s& thiét bj nay co thé
do md men xodn ddng thdi trén ba truc cla cac cum co khi hodc cac thiét bi khac, va co thé ng dung dé
danh gia chat lwgng cau sau nhdm phat trién noi dia hoa 6 t6 trong thuc tién san xuét trong nuéc.

@ 2. Co s& khoa hoc, thiét bj va két qué thi nghiém khi do mé men xodn
2.1 Co’ sé khoa hoc ctia do mé men xodn trén céc truc
Phwong phap do mé men xodn s& dung nguyén ly mach cdu Wheatstone. Mach cdu Wheatstone

bao gdm 4 dién tr& bién dang (tenzo hoac strain gage) dwoc mac nhw Hinh 1.

'PGS.TS, Trrong Pai hoc Sw pham ky thuat Hung Yén.
2PGS.TS, Trwrong Pai hoc Lam nghiép.

SThS, Trurong Dai hoc Sw pham ky thuét Vinh Long.
*Tac gia chinh. E-mail: quangamk@gmail.com.

TAP 11504

TAP CHi KHOA HQC CONG NGHE XAYDU'NG T




KET QUA NGHIEN CUU VA UNG DUNG

Hinh 1. Mach cdu Wheatstone va dan tenzo Ién truc cdn do mé men xoan

Dién ap do V, , gan nhuw ty 1& thuan vai bién dang cla truc, bién dang nay lai ty 1& thuan véi mé men
x0an trén truc M, nén thiét b do c6 thé coi la tuyén tinh theo (1):

V. ~kM, (1)
trong do: k la hé s6 ty 1&; M, Ia md men xoan trén truc.
2.2 Céc thiét bj va dung cu thi nghiém

2.2.1 Bé thir cu sau thi nghiém

Thi nghiém dwoc st dung bé thir cau sau, Hinh 2 gdm c6 déng co dién 1, hdp sb thay ddi téc do 2,
hai cau sau s6 3, cac hop truyén dodng loai banh rang 4, 6; truc cac dang 7 va 8. Trén truc cac dang 8 co6 dat
bd gay tai 9. Bd gay tai 9 sé sinh ra nhirng mé men xoén khac nhau trong dong kin. Hop truyén déng 4 dam
bao cho cac truc cac dang 7 va 8 c6 téc d6 goc nhw nhau va cac hop truyén déng 5, 6 dam bao cho cac ban
truc & hai cau co téc dd géc nhw nhau.

Céu sau thi nghiém

\ Truc cac dang Hap sb \
— I N

Dong co dién

Thanh xo&n gay tai Khung bé thiy

Hinh 2. So dé bé thir cau sau kiéu dong cong suét kin
2.2.2 Tenzo

Thi nghiém s dung Tenzo bién dang loai
FCA-3-11 (Hinh 3) do cong ty Tokyo Sokki Kenkyjo
cta Nhat Ban san xuét. Tién hanh dan tenzo 1én 3
truc: truc vao (cac dang), truc ra (ban truc phai va
trai), néi day cac cam bién thanh cau do réi dwa day
ra ngoai.

Hinh 3. Tenzo bién dang
Str dung trong nghién cteu thure nghiém

2.2.3 B) thu dong thdy ngén va thu phéat
khéng day

Thi nghiém da s dung Bo thu dong thiy P |
ngan [6] dé 14y tin hiéu do t&r truc cac dang va hai
ban truc ra thiét bi do Hinh 4. Lap 01 bo loai TPAI-
70 trén truc cac dang va 02 bo loai TPAIM-50 lap trén
hai ban truc phai va trai. D& cé thé nhan tin hiéu do
tr truc quay sang may do dat cb dinh ta co thém
phwong an la st dung b6 thu phat tin hiéu khong
day khi thi nghiém trén xe nhw Hinh 5.

2.2.4 May do DMC plus va Spider8

May do DMC plus va Spider8 [3], 1a thiét
bi do tich hop cé chirc nang twong tw nhau cla :
hang HBM, CHLB Btrc, dung dé xi ly tin hiéu nhan | e " )
tir tenzo (V. ) c6 dién &p thap (<10mV), sau khi Hinh 5. BS thu phat tin higu khong day
khuéch dai dwoc chuyén ddi A/D (Analog/Digital) dé& bo vi diéu khién thwe hién cac x& ly, hién thi qua trinh
do va ghi két qua do thanh file lwu trir dwoc trén may tinh, Hinh 6.

Hinh 4. B6 thu dong tiép diém thiy ngén
va céng tac chuén bj
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2.3 Hiéu chuén sé liéu do

Dé bd do md men lam viéc dwoc chinh xac
&ng véi két cAu, kich thudc va kha nang chiu tai trén
cac truc phai thwe hién hiéu chuan hé thdng. Két qua
clia viéc hiéu chuén 1a xay dwng dwoc quan hé tuyén
tinh gitPa md men va bién dang théng qua tin hiéu
trung gian la dién ap V. Ta tién hanh hiéu chuan
cho b6 thu dong tiép diém thly ngan va bd thu phat
khong day. Cac khau do mé men xoén (gdm truc cac
dang va hai ban truc da dwgc dan cac tenzo dién trd)
can duoc hiéu chudn. Phuong phap chung dé hiéu
chuan la tao ra cac mé men xoan truc da biét bang
cach treo vat nang P lén diu tay don cé chiéu dai
I (m) d& gay méd men xodn truc, cac trong lwong Ian
lwot dat co gia tri 0 kg, 10 kg, 20 kg,...100 kg, Hinh 7. o 3

M =PI (2) Hinh 7. Hiéu chuén tin hiéu do

Trong khi thi nghiém hiéu chuan cac khau do mé men d tim dwoc ddc tinh tuyén tinh gitta mé men
quay va dién ap do; dd nhay clia cac cdm bién do md men trong 2 trwéng hop khi diing bod thu dong thay
ngan va khi dung bo thu phat khéng day, Bang 1.

Bang 1. B6 nhay ctia cac khau do mé men sau khi hiéu chudn

Khau do Dung thu dong thﬂy'ngﬁn Dung bé thu phat khc‘tng day
M6 men Ung v&i M6 men WUng véi
Céc dang 750 daNm 2 mVIV 52 kNm 10V
Ban truc trai 368 daNm 2 mV/V 19 kNm 10V
Ban truc phai 612 daNm 2 mVIV 26 kNm 10V

2.4 Tién hanh thi nghiém trén bé thiy

Trén truc cac dang dan céac dién tré tenzo tai cac vj tri C-1, trén hai ban truc dan tenzo tai cac vj tri
C-2 va C-3. Qua céac bo thu dong tiép diém thiy ngan T-1, T-2 va T-3 tin hiéu tir cac cam bién dwoc dua téi
may do DMC dé khuéch dai va xt ly, Hinh 8 va Hinh 9.

c2m

=)

12

[

C-3

Hinh 8. So dé I3p cac thiét bj thi nghiém trén bé thir Hinh 9. Lap b6 thu dong tiép diém thdy ngan trén truc
cac dang va 2 ban truc

2.5 Két qua thi nghiém khi do mé men trén bé thir

M®i phép do v6i ba lwot do cling tbc dd xe chay quy dbi & cac thdi diém khac nhau (IGc bat dau, ltc
gitra va lic két thuc ctia mdi qua trinh). Nhw vay cé tat ca 9 thi nghiém, Bang 2, trong do ky hiéu TNP twong
&ng v&i thi nghiém trong phong thi nghiém. Két qua thi nghiém do md men xoan trén ba truc trén bé thir,
Bang 3.

Do mé men can & hai ban truc khac nhau nén sw phan béd mé men ra 2 ban truc khéng déu nhau khi

dé vi sai lam viéc, phan bé md men ra hai ban truc phu thuéc vao mé men ma sat trong vi sai. biéu nay phu
hop véi phan ly thuyét phan bd méd men khi c6 ma sét trong [5].
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Hinh 10. Tin hiéu do mé men xodn trén 3 truc
Béng 2. Ké hoach do mé men 3 truc trén bé thiy Béng 3. Két qua do mé men trén bé thir
Téc db 1600 2200 3000 Mé men do trén bé thir (N.m)
dong co | vong/phit | vong/phut | vong/phut Tai
(Van téc xe) | (20 km/h) | (40 km/h) | (60 km/h) M1 M4 M5
0 % tai TNP1.1 TNP1.2 TNP1.3
50% tai 0% 714.22 2282.73 2632.87
o el TNP2.1 TNP2.2 TNP2.3
(1tan) 50% 670.82 2062.31 2435.97
100% tai
(2 thn) TNP3.1 | TNP3.2 | TNP3.3 100% 585.96 1794.42 | 2304.27

2.6. Tién hanh thi nghiém trén xe
2.6.1 Xe thi nghiém

Xe thi nghiém la 6 t6 tdi nhé 3 tAn LIFAN 3070G1
dwoc san xuét va 1ap rap tai Viét Nam, Hinh 11. Xe tai
nhé 3 tan ky hiéu LF3070G1 13p rap trong nuéc duoc
st dung trong nghién ctu, xe cé mét ciu sau chd dong,
loai xe tai tw db. Thong sb ky thuat ctia xe néu trong

Bang 4 [2]. Hinh 11. Xe tai nhe 3 tan thi nghiém
Bang 4. Théng sé ky thuat ctia 6 to tai tw d6 LF3070G1

Tw trong clia xe kg 4230

Tai trong clia xe kg 2980

Cong suét max./sb vong quay Kw/rpm 81/3000

M6 men xoan max./sb vong quay N.m/rpm 320/2000-2200
Ty s6 truyén ciu sau 6.83

vV, khi toan tai & tay s6 cao nhét km/h 75

2.6.2 So db thi nghiém trén xe

Trén truc cac dang gan cam bién do van tbc géc S1 va tenzo tai T-1, hai ban truc ciing gan S2, S3
va tenzo tai cac vi tri T-2 va T-3. Qua cac bd thu phat khéng day W-1, W-2 va W-3 tin hiéu tlr cic cam bién
dwoc dua téi may do Spider8 dé& khuéch dai va xt ly tin hiéu do, Hinh 12. Lap cac thiét bi do md men cla
truc cac dang va hai ban truc Ién xe nhw Hinh 13.

2.6.3 Két qua thi nghiém do mé men xodn céu sau xe tai nhe LF3070G1 ngoai hién truong

Twong tw nhw thi nghiém trén bé thir, cac ché dé thi nghiém trén xe dwoc néu trong Bang 5, trong do
ki hiéu TNX twong tng v&i thi nghiém trén xe thue. Két qua thi nghiém do mé men x0an trén ba truc trén xe
trén Bang 6.
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Hinh 12. So dé I3p rép
céc thiét bj thi nghiém trén xe

Hinh 13. Lap céc thiét bi do mé men truc céc dang
va hai ban truc Ién xe thi nghiém

Bang 6. Két qua khi do mé men
céu sau xe tai nhd LF3070G1

Béng 5. Ché do thi nghiém
do mé men trén xe

Van téc xe | 20 km/h 40 km/h 60 km/h Mé men do trén xe
. Tai
0 % tai TNX1.1 TNX1.2 TNX1.3 MA M4 M5
o i
5((1’ f‘; :f)' TNX2.1 TNX2.2 TNX2.3 0% 671.8 2124.73 2329.59
100% tai NP1 BN X3 50% 620.73 1962.91 2187.35
(2 tan) : : : 100% 543.23 1775.72 2009.51

Sw phan bd mé men ra 2 ban truc khdng déu nhau khi d6 vi sai lam viéc, phan b6 mé men ra hai ban
truc phu thudc khéng béng nhau va phu thudéc vao mé men ma sét trong vi sai [5]. K&t quéa phan b mé men
ra hai ban truc chénh I&ch nhiéu va nhé hon khi do trén bé thir do didu kién lam viéc phirc tap hon khi xe
chay trén dwong so vai trén bé thir.

@ 3. Két luan

Thiét bi do mdé men xoan ddng thoi trén ba truc quay véi téc dd cao dwa trén nguyén ly mach cau
wheatston, céc tin hiéu dau ra tir cac tenzo bién dang duoc két ndi véi bd thu dong thiy ngan va thu phat
khong day dé truyen tin hiéu do dén bod khuyéch dai DMC plus va Spider8 xt ly da gidm dang ké cong viéc
tinh toan thiét ké co khi, tdng do chinh xac cta thiét bi, bAo dam an toan thiét bj khi lam viéc. Cac két qua do
dwoc kiém tra mirc d6 hop ly khi phan bd méd men tlr truc cac dang ra hai ban truc theo ly thuyét hoat déng
clia bd vi sai. M& men phan b ra hai ban truc khéng bang nhau 1 do c6 md men ma sat trong b vi sai. Két
qua khi do mé men phan b trén xe that co két qua nhé hon khi do trén bé thir cé thé 1a do diéu kién lam
viéc phtrc tap hon khi xe chay trén dwdng so véi trén bé thir.
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