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The V-ring Distance on Workpieces Quality in Fine Blanking Process
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Abstract

This research studies the effect of v-ring distance on blanking force in fine blank process by using finite element

method. In simulation model, the workpiece materials were medium carbon steel (S45C) with thickness of 4 mm. The

v-ring shape was used with distance of 2.0, 2.8 and 3.5 mm. and die diameter of 20 mm. From the simulation results,

the v-ring shapes at increased distances have effects on decrease of blanking force value and the material flow.

However, the optimum of v-ring distance in this study was 2.8 mm.

Keywords: The v-ring distance, Effective stress, Fine blanking process.
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Figure 1 V-ring shapes™®
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Table 1 The V-ring design (dimension in mm and angle in degree

V-ring Distance on Workpiece Quality in the Fine Blanking Process

)5, 9

Thickness A HR R
1.0-17 1.0 0.3 0.2
1.8-22 14 0.4 0.2
23-27 1.7 0.5 0.2
28-32 21 0.6 0.2
3.3-37 25 0.7 0.2
3.8-45 2.8 0.8 0.2

Table 2 Simulation conditions

Simulation model

Equation/Constant

Material type

Wopkpiece: Elasto-plastic

Mold: Rigid

Material JIS:S45C (W41 4 mm)
Flow stress & = 185.035%%%%% + 640
Diameter & 20 mm
Clearance 0.5%t
Speed 0.1%/sec
Fracture Rice&Tracy (ou:1)
Critical value(C) 0.25
Friction (L) 0.1

Punch V-ring

Counter punch

Workpiece

Die

Figure 2 Simulation model in fine blanking process by the Deform 2D
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Deep distance V-ring distance (mm)
0,
(%) 2.0 2.8 3.5

25 Stress - Effective (MPa) Stress - Effective (MPa) Stress - Effective (MPa)

481
19.0 I 242 I

1.13 0.0349
50 Stress - Effective (MPa) Stress - Effective (MPa)

' 271 !

147 I > I

0.174 235 0.168
75 Stress - Effective (MPa) Stress - Effective (MPa) Stress - Effective (MPa)
133 I 224 I

1.43 0.109

Figure 3 The effective stresses at difference of deep and v-ring distance
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Deep distance

V-ring distance (mm)
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0.0196 0.0378

75 Velocity - Total vel (mm/sec)
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Velocity - Total vel (mm/sec) Velocity - Total vel (mm/sec)

0.0186

Figure 4 The material flow at difference of deep and v-ring distance

a7Unan1939y
MNMSANHNAVDIFUTITATUNBLAZAAN19N3 Wadh
YEReED) Az osvinouasSaliuadumInin (Voring) kAN
AulasltuuuiiaedlWludiafinudasnaasnisdne
mmsna@ﬂwamsﬁnmvlﬁﬁaﬁ

1. wamIaesma W ludiefiandvaiuniuin
(V-ring) Asrpzvinouananain Snadannuidulszansug
T IR LW NN T ALE DU I

2. wamsnaasnd W ludiafiunduasuninin
(V-ring) Aszpzvnouandnsin Suadafiensmslradives
'";'a@ﬂuﬂi:mumsl,l,a:dawaiﬁmwmﬁué’mmﬂmﬁa%’aq
Aamsiasuulasaoandesiauise gﬁﬂﬁ LR ATbY
(2550, wih 298)° SadnarnliiAnsesuaniiuwdaidanls

3. SLLPIUMININ(V-ring) ALMUNERNIINMS
Anwilde 2.8 mm

naanssnlsznie

ﬂmzpﬁﬁwamauqmﬂmﬁmmmmam% VWAINENAY
VAEIANN ﬁlﬁnuaﬁum&u UAZVBVBLA URIINENE
inaluladnszaauindouys ﬁlﬁmwmgmﬂzﬂﬁﬂmmu
Tuns@nmnesoil

L@N&1381989

1. K. Maitri and D. Surangsee, “Sheet Metal Forming
Process Optimization Using FEM Analysis,” The 21th
Conference of the Mechanical Engineering, Chonburi,
pp. 970-975, 17-19 Oct 2007 (in Thai).

2. P. Natthasak, L. Komgrit, and S. Bhadpiroon,
“Application of Vee-Ring for Quality Increase the
workpiece in Blanking Die,” IE Network Conference
2011, Chonburi, pp. 1062-1066, 20-21 Oct 2011 (in
Thai)



464 Nattarat Sanmeema et al. J Sci Technol MSU

3. qnﬂqmﬁ FIFNISY. NMIANBNIZLLHIDBIUAIUIN

'
aaAaa

NNVaUAANNENTWadagmAN 2095 UL
Induuasd. njanwamues: udayaingiinus
ne; 2545.

4. tigfn@ wIndAs, AunIT axa9Tnas, Mannd el
1139, m’sﬂs:ﬂqﬂ@ﬂ‘*ﬁl,mm%ﬂLﬁaLﬁ'uqmmw%mm
luauudNundaa. NI M TN UIAINTIN
9asnT dazdndl 2554 ; 20 - 21 qanawN 2554
T8I

5. UND qﬂwh?\. NIEUIUNIAALAEK. F1INTZUIUNT
%ugﬂia%:LLNu. AN ImnTINmMaas Nrninenae
URIRIIAN; 2556. 115 — 132.

6. Wawg eitlon, AT daana. N1IANWBNTNAURIN
snlunszuasmsdalniiuussdnalagnssiaasinlue
LALNUA. MNITRTITINTNIZABUNIINTTUATIATS.
2557:24(1): 75-86.

7. gvied inddinana, anandlnz 3u, wole: ysen.
m'ﬁmezﬁﬂ'ﬁ"lmmaarf'za%'a@;maasamﬁﬂmmimm
da WitLuaId. 1IanTITuuaTWaIL M35, 2550;30(2):
293-300.

8. gn@ wzila, 11 aRaNY, &ena WIYTWA. M3
Jianzimusslumsiwinuasdlao sz doudTinlud
LALNUA. NIRITITINMINIZAUNIINITUATLATS.
2546;13(3): 75-86

9. Schuler, “Metal Forming Handbook”, Springer-Verlag
Berlin Heidelberg, 1998.


http://www.tcpdf.org

