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Abstract. Walter+bai AG LFV 500-HH fatigue testing machine at the laboratory of
University of Transport and Communications has many different features, including tension
and tension — compression fatigue tests for metallic materials. The tension — compression
fatigue tests for metallic materials were firstly implemented in 2016. Nevertheless, tension
fatigue tests on the machine have not been implemented yet. In order to exploit the feature of
the machine, further research is needed, including the establishment of procedures and
programs for tension fatigue tests of metallic materials on the fatigue testing machine type
LFV 500-HH. The procedures and programs will be applied to test specific metallic materials,
thereby determining fatigue curves and corresponding fatigue characteristics for training,
scientific research and technology transfer.
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Tom tit. Thiét bi thir nghiém LFV 500-HH cua hdng Walter+bai AG tai Phong thi nghiém
Truong Pai hoc Giao théng van tai ¢6 nhiéu tinh niang khac nhau, trong d6 c6 cac tinh ning
thir nghiém moi kéo va kéo-nén d6i véi vat lieu kim loai. Viéc thir nghiém moi kéo-nén vat
licu kim loai da dugc thyc hién lan dau tién vao nam 2016. Tuy nhién viéc thir nghiém moi
kéo thuan tdy trén thiét bi nay cho dén nay van chwa thuc hién dugc. Dé khai thac tinh ning
nay cua thiét bi, can tiép tuc cac nghién ciu tiép theo, trong d6 c6 viéc thiét lap quy trinh va
chuong trinh thir nghiém nghiém moi kéo thuan ty mau vat kim loai trén thiét bj thir nghiém
LFV 500-HH. Quy trinh va chuong trinh thir nghiém nay s& duoc tng dung dé tién hanh thu
nghiém cac loai vat liéu kim loai cu thé, tir d6 xac dinh ho dudng cong moi va cac dic trung
moi twong tng, phuc vu cong tac dao tao, nghién ciu khoa hoc va chuyén giao cong nghé.

Tir khoa: thir nghiém moi kéo thuan tly, quy trinh thir nghiém moi, chuwong trinh thir nghiém
moi, may thir nghiém moi LFV 500 — HH.

© 2020 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN DPE

Hién nay ¢ nudc ngoai, cac nghién ciu vé moi ddi voi vat liéu kim loai kha da dang,
phong phii va dugc tién hanh trén céc thiét b chuyén dung gom: Thir nghiém moi udn thuan
tly quay tron, chu ky dbi xtmg; Thir nghiém moi uon thuan tiy trong mot mat phang; Thu
nghiém moi mau cong-son quay tron (uén ngang phang); Thir nghiém moéi miu cong-son véi
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luc P quay tron; Thir nghiém méi mau kéo va kéo-nén; Thir nghiém moéi mau chiu xodn, v.v.
[1,14,15].

O Viét Nam, cac nghién ciru vé moi ddi véi vat liéu kim loai ciing nhu cac thiét bi thir
nghiém moi con kha han ché, cac co s¢ thi nghiém hau nhu méi chi duoc trang bj thiét bj thir
nghiém moi uén thuan tdy chu ky déi xiing. Cac két qua nghién trong cac cong trinh ¢ trong
nudc [2+ 9] déu 1a két qua thir nghiém trén thiét bi thir nghiém moi uén thuan tay, trong do
c6 cac thiét bi PWC-6, Fatigue Testing Machine [9]. Viéc thir moi kéo, kéo-nén va xoin cho
dén thoi gian gan day hau nhu van chua co diéu kién thyuc hién vi khdng c6 thiét bi. Nhiing
nim gan day, Truong dai hoc Giao thdng van tai da duoc trang bi thiét bi thir nghiém LFV
500-HH cua hing Walter+bai AG véi nhiéu chirc nang khac nhau, trong d6 ¢6 chirc nang thi
nghiém moi kéo va kéo-nén. Lan dau tién céc thir nghiém moi kéo-nén vat liéu kim loai trén
thiét bi nay da duoc thuc hién nam 2016 [10,11], trong khi d6 viéc thir nghiém moi keo thuan
tay cho dén nay van chua c6 diéu kién thuc hién. Vi vay, dé tiép tuc khai thac tinh ning nay
cua thiét bi, can tiép tuc xay dung quy trinh va chwong trinh thir nghiém maéi kéo thuan tay
dbi vai vat lieu kim loai, lam co s& cho viéc tién hanh cac thir nghiém cu thé, tir d6 xay dung
cac ho duong cong moi va cac dac trung moi twong ung, phuc vu qua trinh dao tao, nghién
ctiru khoa hoc va chuyén giao céng nghé. Pay 1a mot phan cua nodi dung dé tai NCKH ma sé
T2019-CK-009. Tuy nhién, do diéu kién thiéu kinh phi dé thir nghiém mau vat liéu trén may,
nén dé tai chi gigi han & mac "thiét lap quy trinh va chuong trinh thr nghiém..."”, va n6 sé
duoc &p dung dé thir nghiém khi diéu kién cho phép.

2. CAC BUOC CHUAN BI CHO QUA TRINH THU NGHIEM
2.1. Gigi thigu may thir mei LFV 500-HH ciza hdng walter+bai ag [12]

Nudc ché tao: Thuy s§; Nam ché tao:
2011.

1. May thir moi LFV 500-HH; 2. Cam bién
tai trong GTM nhém K; Bo kep thuy luc
song song SPG 500; 4. B6 nguon thay luc
PAR-160; 5. B ngudn thity luc cho bo kep
NS19 09/9; 6. Man hinh HP Compaq la
2205 wg; 7. Hé thdng diéu khién s PCS
500; 8. Ban phim; 9. Ban may tinh 1400 x
800 mm; 10. May tinh HP Compaq 6000;
11. Bo diéu khién cam tay.

Hinh 1. May thir moi LFV 500-HH.

Céc thong sb k§ thuat cy thé ciia may duoc thé hién trong [12,13].
2.2. Thar nghiém déc trung co hoc

- Ché tao mau véi kich thuéc va yéu cau ki thuat caa mau theo tiéu chuan hién hanh.

- Thir nghiém xac dinh cac dic trung co hoc, bao gom: gisi han chay o, gioi han bén
o, , modun dan hoi E va hé sb bién dang & theo tiéu chuan hién hanh.
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Viéc thir nghiém xéac dinh dic trung co hoc ¢6 ghé dugc thyc hién trén may LFV 500-
HH vai su tro giup caa module DIONSTAT trong phan mém DION PRO duoc cai dat kem
theo méy.

2.3. Tiéu chudn va mdu théz nghiém méi kéo

Ché tao mau vai kich thudc va yéu cau ky thuat cuia mau theo tiéu chuan hién hanh.
boi vaéi thir moi kéo, co thé ap dung mét trong cac tiéu chuan sau:

a. TCVN 8185:2009 (twong duong vai 1ISO 1099:2006): Vat liéu kim loai — Thir moi —
Phuong phap dit luc doc truc didu khién duoc (Metallic materials — Fatigue testing — Axial
force-controlled method); b. ASTM E 466: Standard practice for conducting force controlled
constant amplitude axial fatigue tests of metallic materials.

Kich thuéc mau thir nghiém duoc xac dinh theo Tiéu chuan ASTM E 466, dugc thé

hién trén hinh 2.

Hinh 2. Mau kim loai thir nghiém kéo thuan tady.

Qua trinh cong nghé ché tao mau:

Dung thép tim c6 chiéu day 26 mm cat thanh céc thanh c6 chiéu dai 40 mm, sau d6
gia cong co khi trén may CNC va danh bong theo kich thudc ban vé (hinh 2).

3. THIET LAP QUY TRINH THU NGHIEM MOI KEO THUAN TUY TREN MAY
LFV 500-HH CUA HANG WALTER+BAI AG

3.1. Quy trinh théz nghigm mai téng quét [1]

Nhin chung quy trinh thir nghiém moi phu thugc vao muc dich viéc nghién cau, hay
noi khac la phu thuéc vao muc dich caa thir nghiém.

Néu muc dich cua thir nghiém 1a xay dyung dudng cong méi hoan chinh véi sy phan b
caa gidi han moi hiru han, thi quy trinh tong quét thir nghiém moi ¢6 thé tién hanh nhu sau:

1. Xéc dinh s6 muc ¢ng suat dé gia tai trén may. Thong thudng dinh ra tir 3 t6i 4 (hoic
5) mirc (rng suat trén gid tri trung binh caa gisi han moi du dodn o _,, mdi mirc cach nhau mot
s6 gia Ao, =0,1.0_,; 2. Trong lan thi nghiém mau thir thir nhat, nguoi ta dit tai trong dé tng
suit cuc dai o1 trén mau vao khoang 70% gigi han bén. Véi gia tri ndy chi sau mét sé chu
trinh N, mau s& bi gdy. Véi mau thi nghiém thir hai, nguoi ta gidm tai trong dé c6 Gng suat
cuc dai 13 o,, twong Gng vai nd, s6 chu trinh lam giy mau ting lén thanh N,. Ct nhu vay
tiép tuc thir nghiém ddi véi cac mirc Gng suat con lai; 3. M6i muc tng suét co thé tién hanh tir
5 d@én 10 (hodac tir 3 dén 8) thi nghiém cho mot loai mau. Mo6i mot mau thi nghiém sé cho mét
so chu ky ung suat twong tng N, . Tim gia tri trung binh N ; cua cac thi nghiém ay; 4. Tién
hanh xac dinh giéi han mai bang viéc tiép tuc thi nghiém khéng it hon 10 mau theo phuong
phap chia déi gia tri xung quanh gia tri ang suat ng véi chu ky co sé N, . Néu tiép tuc tien
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hanh thi nghiém véi nhiéu mau ther ta cd thé dung dugc dd thi dudong cong moi Voller
(o—N). Nhu vay, quy trinh thi nghiém la giam dan ang suat thay doi trong mau dé xem xét
su g Xu cua vat liéu nhu thé nao; 5. Tién hanh xay dung duong cong xac suat pha hong va
ho duong cong moi (g véi cac xac suat pha hong khac nhau.

3.2. Quy trinh théz nghiém méi kéo thuan tay trén may thi méi LFV 500-HH

a. Khai dgng may. Viéc bo tri cac thiét b trong phong thi nghiém thir nghiém moi kéo va kéo
—nén duoc thé hién trén hinh 3.
i -

> - 3 ‘:. Priifmaschinen :;I’:slingﬂlf‘aﬂi‘y:z E
. e . I -
Hinh 3. Bo tri cac thiét bi trong phong thi N e E—
nghiém thtr nghiém moi kéo va kéo — nén. Hinh 4. Biéu tuong phan mém DION PRO.

- Péng cau giao tong (dwa vé vi tri “ON”);

- Xoay cau giao trén bo ngudn thity luc PAR-160 vé vj tri “ON”;

- Xoay chia khoa dién trén bo diéu khién (Iip canh may thtr) ¢é bat nguon cap cho may
tinh (dén bao “ON” sang);

- Khoi dong may tinh. Sau khi may tinh da khoi dong xong, chay phan mém DION
PRO (dugc cai san trong may tinh).

+ Néu phan mém yéu cau nhap password thi khong can nhap ma bam chon “OK” dé
sang budac tiep theo.

+ Tiép theo phan mém s& hién thi cira s6 lua chon céc thict bi s& duoc két néi, dé mac
dinh va bam chon “online” @€ may tinh c6 thé két noi vai may thar moi va bo diéu khién cam
tay.

- Vao thanh trinh don (menu) chon “Cyclic program/New/Open” dé mé chuong trinh
thir nghiém da dugc 1ap trinh tir trude (chwong trinh dugc 13p trinh tai muc 4). Cira s6 giao
dién ctia chuong trinh s€ xuat hién.

A= = Tl w2 o

% ‘

Hinh 5. Cira s6 nhap password. Hinh 6. Cua sb két ndi cac thiét bi.
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[Z] DION Professional

5w [ B

Hinh 7. Trinh don tao mé&i hoac mé Hinh 8. Chuong trinh thir nghiém
mot chuong trinh tha nghiém. sau khi duoc mo.

Dé chic chan phan mém da két néi duoc voi may thir moi, ta bAm chon “Set up” trén
thanh cong cu cua ctra s6 chwong trinh. Mot ctra s6 hién thi cac gia tri hién tai (luc, hanh trinh
piston, ...) ciia may thir s& xuat hién (ctra s6 “Manual mode Servo 17) (hinh 8). Kiém tra cac
thong s trén bo dieu khién cam tay xem c6 thay doi gidng nhu trén cira s6 vira hién thi trén
phan mém hay khong. Néu cac gié tri thay doi gibng nhau thi phan mém da két ndi duoc Véi
may thur.

- Khoi dong cac bom nudc va quat gio cua hé théng lam mat bang cach bat cac aptomat
tuong tng (hinh 3).

- Khoi dong dong co bang cach bam chon nit “EDC-M1 1/O” trén thanh cong cu cua
phan mém. Bong co bat dau chay thi nat “EDC-M1 I/O” s€ chuyén tir mau do sang mau xanh.

T BE E e N e T

]

Niit kb ding
ding co

Hinh 9. Khoi dong dong co.

b. G& kep mdu vt liéu. Sau khi dong co da duoc khai dong, dua mau vao bo kep thay luc dé
kep chat. TUy theo hinh dang cia mau thir ma str dung cac ném kep khac nhau. Tuy nhién, bo
ném kep kém theo may chu yéu kep duoc cac mau c6 dang thanh try tron hodc det. Néu mau
c6 hinh dang dic biét khéc thi phai 1am thém dd ga chuyén ding. Qué trinh kep mau trén bo
kep kha thuan tién véi viéc s dung bo diéu khién 13p canh may hoic bo diéu khién cam tay.

B f
Hinh 10. Ném kep cac mau thir nghiém dang tru tron
trén may tha moi.

Hinh 11. Thiét bi do do dén dai
ctia mau tha nghiém.
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c. Higu chinh: B¢ c6 thé ghi lai dugc do bién dang dai cia mau, ta c6 the gé 1én mau thir mot
thiét bi do d6 dan dai kem theo may.

- Trén ctra $6 “Manual mode Servo 17 bAm chon “Zero” trén thanh cong Cu dé lan luot
cai dat lai dua cac thong so hién tai (luc, hanh trinh piston, do bién dang) cua may veé goc 0.

d. Thiét 1ap ché dj thir nghigm. Trén cira s6 1am Viéc cia chuong trinh thir nghiém da dugc
lap trinh (chuong trinh duoc 1ap trinh tai muc 4), dé thict 1ap lai ché do tai trong thir nghiém ta
thuc hién nhu sau:

Tai dong “002” cua chwong trinh, bAm chon “Load1”. Xuét hién ctra s6 cho phép thay
d6i cac thdng sb vé ché do gia tai: toc do gia tai (“Ramp abs Speed”), muc tai trong 16n nhat
(“Endposition”); Tai dong “005” ctia chuong trinh, bAm chon “Load1”. Xuét hién cira s6 cho
phép thay d6i cac thdng sb vé ché do tai trong: tan sé (“Frequency”), bién do luc
(“Amplitude”™).

e. Chay méy. Sau khi da thiét 1ap xong ché do thir nghiém, bam nut “Start” trén thanh
cdng cu caa phan mem.

f. Dirng may. Khi can dirng may vi mot Iy do nao do, bam nat “Stop+Standby (F4)”
trén thanh céng cu cua phan mém. Khi d6, mudn xem cac két qua cua qué trinh thir nghiém,
truy cap trinh don “Result-File” trén ctra $6 cta chuong trinh. Xuét hién tép tin chira toan bo
cac két qua da thir nghiém duoc nhu: ngay, gid, luc, hanh trinh piston, bién dang dai cua mau,
s6 chu trinh twong g da thyc hién duoc.

Pé tat may hoan toan, ta thuc hién nguoc lai cac budc khai dong may.

Hinh 12. Bat dau, ding va xem két qua thir nghiém.

4. THIET LAP CHUONG TRINH THU NGHIEM MOI KEO THUAN TUY TREN
MAY LFV 500-HH CUA HANG WALTER+BAI AG

Phan mém DION PRO kém theo may khong c6 sin modun tiéu chuan nao cho viéc
thtr nghiém moi ma cung Cap cho ngudi dung mot ngon ngit lap trinh dé c6 thé tu tao chuong
trinh thir nghiém theo yéu cau thuc té cua viéc thir nghiém. Dudi déy la chuong trinh ma tac
gia da lap trinh dé dap ung duoc yéu cau caa viéc thar moi kéo- nén.

Thiét ldp cac thong sé cia tép tin luu tri dir ligu két qud thee nghigm (Result-File):

Print out Part 1 Mask XXXXX. XX XXXXX. XX XXXXX. XX
Thu nghiem moi keo 2019 XXXXX. XX

Nguyen Duc Toan Comment

Records per Buffer 1000 Comment

Buffers per Ringfile 0 Print out Definition

Saving on Colonne 13 14 15 16

Print out Part 2 Variable
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Print out Definition
Colonne 1234
Variable Chrono STime K1/1 K2/1

Mask XXXXX. XX XXXXX XX XXXXX. XX
XKXXX XX

Comment

Comment

Print out Definition
Colonne5678

Variable K3/1 K5/1 K6/1 K7/1

Mask XXXXX. XX XXXXXXX XXXXX. XX
XKXXX XX

Comment

Comment

Print out Definition

Colonne 91011 12

Variable K8/1 CCountl LCountl
TCountl

Mask XXXXX. XX XXXXX XX XXXXX XX
XXXXX. XX

Comment

Comment

Print out Definition

Colonne 17 18 19 20

Variable

Mask XXXXX. XX XXXXX XX XXXXXK.XX
XXXXX. XX

Comment

Comment

Print out Definition

Colonne 21 22 23 24

Variable

Mask XXXXX. XX XXXXX XX XXXXXK. XX
XXXXX. XX

Comment
Comment

Thiét Igp cac thong sé hién thi ciia do thi theo dbi qua trinh théz nghigm:

X-Axis Time repetitive 0.000 8.000 min

Y-Axis Servo 1 Loadl 0.00 80.00 kN

001 Utility Zero Loadl
Zero Strokel
Zero Strainl

Thiét ldp cac thong sé ciia ché dé thiz nghiém:

002 Loadl Ramp abs Speed 700.000 N/s
Endposition 40.70 kN

Abort Endposition

003 Limits Outer Loadl Display

7.80 <= Value <= 73.60

Inner Loadl Display

12.20 <= Value <=69.20

004 Utility Dataacquisition on

Set cycle counter 0

5. KET LUAN

Set total counter 0

Set loopcounter 0

Set time 00:00:00

X-Axis Time repetitive 0.000 8.000 min
Y-Axis Servo 1 Loadl1 0.00 80.00 kN
005 Load1 Sinus Frequency 5.000 Hz
Amplitude 30.70 kN

Abort Cycles 16777215

Print out Interval 00:00:01.00
Dataacquisition on

Quy trinh va chwong trinh thir nghiém moi kéo thuan tdy trén may thir moi LFV 500
cua hdng Walter+bai AG tai Phong thi nghiém cta Truong DPai hoc GTVT néu trén sé duoc
g dung cho viéc thir nghiém cac mau vat liéu kim loai cu thé, tir d6 xac dinh ho duong cong
Moi va cac ddc trung moi tuong ung, ddng thoi 6 thé so sanh dic trung moi cua mot loai vat
liéu nao @6 khi chiu moi kéo thuan tdy va chiu moi kéo-nén & céc ché do tai trong va tan sb
gia tai twong ng.
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