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1. A
(1). Curve>Circle/Arc 1H[%
(2). Method £ #¥ Centre-Axis

242 Radius ' E 15
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@ cirde (O Arc [} Axis
Method
() 3Paints () Centre2rts

@ Centre-Axis C}l Concentric

Radius: | 15

PartID:| 1
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Reset | Apply Close
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(1). Surface>sweep Fi7 {H# HH 1
(2). %% Mutiple Curves %2
(3). 1% Vector Hfi iE i i 77 1)
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<1>.Node>On Curves
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<2> I UEHE IR, Number Of Nodes 4 17
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On Curve - Node | %4 2 |
I % Curwe I | Create Hard Points |
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(2). EZ. srHIH
(1). Curves> Sketch 1 /Y 4% £;

(2). Curves>Split 43 %I sk PYAN T

—
—
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(1). FREEMTIT MRS LI 7
<1>.2D>Automesh Surface 3l FI#& %4>
<2>.Element Size 4 0.5
<3>.Method & Map,ID A 11
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2D Mesh X

Element Size Display
Edage Handles
Edge Seeds
Edge | Method | Advanced | ID
Element Options

Type |Quau:|-T|'ia ' | Order |Linear W |

Method
) Auto i) Best

) Pave |Default b4
() Map |Default .

E@ Pick Corner Pts, Pick Spl.Crrr. Pts.

Auto All Cror, Pts.

Delete All Cror. Pts, /{%\

[] auto Seed Adjust

|_~$ Create Mesh |
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<1>.2D>Automesh Surface [ 5 /&I />
<2>.Element Size 4 3
<3>.Method & Map,ID BN 12
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2D Mesh 2] = |

Element Size Display
3 Edge Handles
Edge Seeds

Edge | Method | Advanced | ID
Element Options

Type |Quad-Tria » | Order |Linear W

Method
i) Auto () Best
() Pave |Default v
() Map |Default v
% Pick Corner Pts. Pick Spl.Crnr. Pts,

Auto All Cror, Pts.

Delete All Cror. Pts, /{%\

[] Auto Seed Adjust

4 Create Mesh
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<1>.2D>Automesh Surface [ 5%
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<3>.Method 4 Map,ID Bk 12
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Cancel o Ok




(3). MIERE HT A AL
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(1). MEEST A
<1>.Checks>Coincident nodes il & & & 5 &

(2). EILF
<1>.Checks>Boundery il %

(3). fAAICHE
<1>.Checks>Element Quality 157 B 7 ffi &

<2>.Auto Correct [ 511 % kA k%
;r i ' Elerment Quality |M|1

|| Element Type |1D ¥ || [:T.f; Element | Param. File: | Import | | Export |
| Mezh Oua| In/0ff] Value | Ho. ¥Violated (%) Min Val| Max Vall
Min 5i1de Length OFF 0.1 Hot Checled - -
Max Side Length OFF 3 Hot Checked - -
Max Aspect Ratia OFF 4 Hot Checled - -
Min Quad Internal hAng| OFF 30 Hot Checked - -
Max Quad Internal dng| OFF 180 Hot Checked - -
Min Tria Internal Ang 10 (10,00 %)
Max Tria Internal Ang| OFF 120 Hot Checlked - -
Max Warp Angle OFF g Hot Checked - -
Min Taper OFF 0T Hot Checlked - -
Max Skew OFF 45 Fot Checked - -
Min Jacobian OFF o7 Hot Checked - -
1| Total ¥ielated - - 10 (0.41 % - -
1
Detection
#Quads : 2342 (95.90% ), #Trias: 100 (4.10%:)
Display

(*) Element Quality () Fringe Display ~ Min val: I:I Max val: I:I

Quality Correct

| Auto Correct || [z shel | | Undo | |-ﬁ-dd to CU||EC|:0F| | Document |
|
Split Failed Quads for: Scheme:
| Min Angle || Warp Angle | |Free Edges :=-1| |F‘am-Cra5h w | | Clase | y
g




<3>.%H Auto Correct ¥ 5, FHIX check 15:
r_l | Elernent Quality M1

Element Type |1D W || [} Element | Param. File: | Impart | | Export |
Mech Oual| In/Off] Value | Ho. Wiolated (%) Min Wall Max Val|

Min Side Length OFF 0.1 Hot Checlked - -

Max Side Length OFF 3 Hot Checlked - -

Max Aspect Ratio 4 Hot Checled

Min Buad Internal Ang| OFF a0 Hot Checlted - -

Max Buad Internal dng| OFF 160 Hot Checlked - -

Min Tria Internal Ang O 30 0 (0,00 %) 30. 78T 5T.TSE

Max Tria Internal Ang| OFF 120 Hot Checled - -

Max Warp Angle OFF g Hot Checlted - -

Min Taper OFF o.T Hot Checlked - -

Max Sloew OFF 45 Hot Checked - -

Min Jacobian OFF o7 Hot Checked - -

Total ¥iolated - - 0 (00D %) - -

Detection

#Quads : 2342 (95.90% ), #Trias: 100 (4.10%: )

Display

(®) Element Quality () Fringe Display ~ [Min val: I:I Max val: I:I

Quality Caorrect

| Auto Correct || [z shel | | Undo | |F'-dd to Cnllectnr| | Document |
Split Failed Quads for: scheme:
| Min Angle || Warp Angle ||Free Edges :=-1| |Pam{ra5h v| | Close |‘é
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<4> K Ff 2D ¥t Add to new part HINFE]—A part B, 4

Component_01.

5. PRAFAISH SO
(1). PRAF T
<1>.File>Save {rf7 N vdb #% X

File name: |t'-'t'E"""j|:' v | | Save |
Files of type: VDB files (*.vdb) v | | Cancel |
1

(2). T



<1>.File>Export 5 i ASC #% {34

<2>.ASC N R & H M

File name: |TUBE_DATA1000.ASC v| | save

Flesof type: | SYSTUS ASC data files (*DATA=.ASC; "DONN, ASC) v | | Cancel
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(1) kpds i E
<1>.Tools>Solver settings ¥ & >R fif % 142
- B Solver Settings @m1

Product:

sysweld w |

Solver:

Language: () English i) French
Path:

| D:\Program Files\EST Grnup‘l,S\'SWDRJ_E|

| Reset | |Q:f (0] 4 || Cancel |

(). FIEHEE

<1>.File>General Preference 1 & Dispoited Material

General |]Jire:tnri L] Selection | 3D View Graphics
Console | VHeld Preferences Windew Manager
[ Yerieble | Yalue
Miscellaneous
Use Naming Convention File Tes w
Export Hot Yet Deposited Material Heo _\P.
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(D). = EEHIL
<1>.Tools>Create Trajectoy & X IR HEHLIE
<2>EFEPINITIE T RS T R QEEFD

<3> HAPAR M

-

Create Trajectory

(1 ] | S

Method: Two Mode

Start Mode(s)

T Closed Loop

[] Gray Boundary
Mame

Bead

Mame Prefix:

Reset

End Mode(s):

~
: I[:E Mode v'I
Mode
[ Mode
Flip 4, Preview
Apply Close
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(2). QIS T
<1>.3%$ A 2D H0 add to new collector

<2> B I E E A 42 A Shell_Air_Heat_Exchange

- T=>SHELL_ATE_HEAT EXCHANGE
il §=>COMFONENT_01

(3). & X JeHr At
<I>IEFE=AN SAE N IEFE A, add to new collector

<2> ¥ LA H ay 444 Clamp_01

i B=ACURPUNENT U1

PR L J9=>CLAMP D1
Fld A Weadare (RARM

(4). € X G X
<1>. ik AR 25T 2D F.t add to new collector

<2>f It EEH dr 444 Load_01
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(1). Project Description L2 #iA

<1>.Name:TUBE (£ #5)

<2>.Title:ELECTRON BEAM WELDING OF A THIN-WALLED
TUBE(#758)

<3> Working Directoy: D:\tube2( T{F#4%)

<4>Hiliik: #HJy DP600

EH Welding Ldwiszor @ x

|? w 1 Project Description
|§| Tlame: |TI_IE=E |
— Title: |ELE(_—|'ROP-J BEAM WELDIMG |
@ *Working Directory: |D: tube2 |
@ Description

" electron beam welding of a ~
@ General: | thin-walled tube -
@ Material: oreod -

w

@ )

(2). Global Parameter & 4= RS
<1>.Computation:Shells  TF&XI G NFefk, 2HN 2D Hot;
— Wi $¢ Solid, Ak Shells.



@ ~ 2 Global Parameter

— *Computation

@ = Solid () 2D Cross Section
[%E] € shell-solid (7 2D In-Plane
ﬁ (® shells {2 20 Rotational

(3). Component Properties 414 &P
<1>.# COMPONENT_01 It F#1 Kl & 14
<2>.Material #4 %}:DP-W-600
<3>.Thickness EJ¥: 1

<4>. /51 Add RN

- 3 Component Properties

&

Material
*Database: |D: \tube 2¥TUBE. mat |
| & *Class: |.-5.II b |
|§| {(¥) Components () Joints with Filler
@ Assign

| [:.Ef *Component |_1 |

(6

*Material: | oP-w-600 v|
@ “Thickness: | 1,000 |
Add

Comp onent, Joi ot Material

COMFORENT _0O1 DF-%-600 | 1.000

(4). Welding Process 88 T.2
<1>.Process Type:Electron Beam &% 7 1% HF R 12
<2> ZE AL B FAL Imm R AL m/min
<3> & Weld Line J&H:48

<4>. Y% 'E Weld Pool J&3214 0



<5>. 1% & Energy /&Rt &

-

4 Welding Process

*Process Type:

-

Electron Beam

¥ Automatic Energy Calibration

Energyfunit Length of Weld: | J/am

Velocity:

m/min w

W

4 Welding Process

*Process Type:

Velodty:

Electron Beam W

[¥ Automatic Energy Calibration

Energyfunit Length of Weld: 1fem w

m/min A

Weld Line |'|.ﬂ.|'e|d Pool ]Energn-I ]

| h- “Weld Line

| h- Filler Material

EeaeeseirE&

| IE- =Welding Group

| h- Reference Line

| h- *Start Node

|3 *End Node

| h- *Start Element

Heat Source:
% J01pam “Velocity:
= *Initial Time:
EYEE
= End Time:
EY | COMPONENT _0-
Estimated
l—i | JO1_REF *Top Dia.:
El | 301_5NO *Bottom Dia.
l_il 101 BND *Penetration:
— User Length Step:
E | 101 SEL

Eeeeer&

L

(5). Cooling Condition ¥4 1444

<1>.75#1%A4% Free air Cooling =5

<2> i Add W
- 5 Cooling Condition
Definition
| [E- *Collector Lil
Medium:

SEERIEEERIEITE

|FFEE Air Cooling

v|

=Ambient Temp.: | 20.000

Add

Weld Line | Weld Pool |Energy ]

Beam

4,000

0.000

0.450

2,000

SHELL_ATE. ..

& | Temperature Funection

20. 000 SHELL A. ..




(6). Clamping Conditions 3¢ 414
<1>.fiili Collector i%# CLAMP_01
<2>.Type:Unclamped B H &
<3>.Initial Time:0 JF4A 5 [8]

<4>.End Time:120 45 ot [H]

@ - 6 Clamping Condition

. Clamp Definition

@ |[:§‘ *Collector I_1|

@ Type

. () Elastic () Rigid

@ () Symmetry {(*) Undamped
&

&

Add

B &

Clamp(1... | CLAMF_0O1 Tnclamped

Clamping Condition

| [s *Clamp E! |

(7). Loads and Deformations % faf 5 42 /£

<1>.Function DB:D:\tube2\TUBE.fct £ %% [1] %42

<2> HAb 7 A E



Function DB: |D:'|,1J.|I:|E2'|,'I'I_IBE.fct | E

Definition
[l =collector EY

X Y z
— -
s ][
N e
f(time): | None v
gposition, time): | None v

™ Local reference frame Reference Frame. .. |
.

Hint: load=value.f{t).a(x,t)

Loading Condition
(l Ly *Load ._ﬁl

(8). Solution Parameters >RfESH
<1>./2]#% Mechanical

<2>.Initial Temperature:20 ¥4 20

- 8 Solution Parameter

*Analysis
[¥ Thermo-Metallurgical Mechanical

B E

Process

Start Time: 0.000

*End Time: 120,000

*Initial Temperature: 20.000
Generate Input Data

EeEee




<3>. i1l Generate Input Data, 2E Bt 3244

L 01_DATA 2013/6/29 17:39 =

,02_Comp 2013/6/29 17:39 el

. 03_RESU 2013/6/30 20:06 =
| 3| TUBE.fct 2013/6/30 20:13 FCT =z

++++++ End of reporting ++++++

) errors encoutered
) warnings encoutered

4. Job Submission E3AF5%
(1). 54
<1>.Welding > Computation Manager i1 5 P 2%
<2>.3% 4 TUBE.vdb (14
<3>./2)1% “Heat Transfer” F1 “Mechanical” N AR, S
Compute T34

<4> RN A5 R
i Computation Manager &J

Project Folder
D:'ubel

Step Hame Active Weld | Initial Time | Final Time |Thermo-MetaIIurgi.._ Mechanical
TUBE JOT_PaTH [0.0] 0.0o0 120.000 [ .. |

Compute Batch Mode Refresh Close
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= TUBE_POST2000.fdb

Exceed Font List ... 11,680 K
ERFHS 2% 12 883 K

Exceed Font List ...

|| TUBE_V_DATAL000.TIT TIT =04 378 K
|| TUBE_V_DATA2000.TIT TIT i 268 K
= TUBE_V_POST1000.fdb Exceed Font List .. 23,361 K
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El TUBE_V_POST2000.fdb Exceed Font List .. 27,249 K
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<1>.Results>Contour Over Time &% fix KR
<2>. & H Maximum
<3> Wi TEMPERATURE_NOD 5 £ ¥

<4> 1] UL B B iR 903.49°C

LED TUEE




fl Contour Over Time [ (] H ? |_ﬂh_J1

Criteria
E} Maxirmum O Minirmum

(O absolute Maximum O Absolute Minimum
O cumulative O Average

Entity Type :

MODE b

TEMPERATURE_MNOD

(2). PRI EA 2
<1>.File>Import and plot 757 I /& fh £&

<2>.E$ 11433 T 5

<3>. 55 Plot 4 g% ph 2k
<4>.11433node /R EHIEIA B Zetn T

F A TUBE

NODE

-a

TEMPERATURE({Kelvin}
2 58

3

— 11433 TEMPERATURE_MNOD(L1)

&0
TIME(sec)




(3). IJmEL Rt

HI T~ L T R RE RO SRR, 11433 75 fUR BT m LR
RNV, I DL BE T BEARS 2218 o it e v Tk 52 P i 2
903.5°Chitio FRfF bAF— mUREIVEIL, #RF M iR 5 AN 2R T
FIER
2. 4R
(1). & ERRIAHZE LA

<1>.1: Ferrite 2k &1k

<2>.2 : Martensite 5 [K A&

[aYay

o

<3>. : Not yet existing filler material, transformation to austenite
BB TC I TE A R

<4>.4 : Austenite B [GAK

-------------- FHASE_FROFORTIONS _ELE_THF_1
-------------- FHASE_FROFORTIONS_ELE_THF_Z
-------------- FH&=E_FROFORTIONS_ELE_THF_3
-------------- PHASE_PROPORTIONS _ELE_THF_4

(2). &F PHASE1l, 53/ N EAR K, EEERIE
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A THIN-WALLED TUBE

EX0478

EERCEH

MEIFRTLUE B, BREIEEE SILHHEIX IR, Ferrite BRERARERAS FIRFF
AAS, JRAEX I T45% 7 A8, HAZORE THE

(&F PHASE2 BT, T RTEANTAAE (Martensite) 5 [RAK

(3). &AF PHASE4 K2, 321U 45 R

WALLED TUBE
4 84 /120000008

=11542

SIMTRTN, S840 % A X k3 T 2 S 4 A B B IR A, (HR %
RARE D, BB RStk 0.6%
(4). R8T (DISPLACEMENTS)
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"] PUE #H KA N 0.071, AEXTT Lmm J5& R B BEE Sk ik, XA
WRELET U2 a5 7.1%, WERSRT] &0, X202 i
287 )

WAL 1l 25

NODE - OX

—— 11783 DISPLACEMENTS_MOD R(L1)

DISPLACEMENT{cm) (E-03)
& o = o
R

&0
TIME{sec) PaWM

ST, RO IR I, B B A AR, RIS 8
B2AK, ZJRPREAL TR A d fE T, ARG, KRR ERRA
Y S

(5). Wi CYRFELEM=2) FHARWI R, RS, WiiEaEsm (BRI Y
JiTED) AR Z 7R Ao Aoy Bk, X BRI HrR a0




(XX FFIa) N 15040

W SHELL SUEF_STEESSES_ELE THF XY
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. SHELL_SUEF_STEESSES_ELE_THF XY
. SHELL SURF_STRESSES_FLE_INF YT
- SHELL_SUEF_STEESSES_ELE_INF Z¥

LLED TUBE

85 [ 120.000008

PA B2 120 AP AR R N A A B, e A, RSO R LA
RS2, KRN, BRI 529Mpas X TR R AR B
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BN R0 5, 7 LR AT 2k )
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NODE - OX

—— 2203 TEMPERATURE_MOD(L1)
— 2203 TEMPERATURE_MODI(L1)

300

- 5 b
I} =1 th
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TEMPERATURE({Kelvin)
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=]

S0
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(3). é%%*ﬁéﬂmﬁk/ )

FHASE_PEOFOETIONS ELE_THF 1

-------------- FHASE_FPROPORTIONS_ELE_THF_Z
-------------- FHASE_FPROPORTIONS_ELE_THF_3
-------------- FHASE_FROFORTIONS_ELE_THF_4

<1> g RRH L

WREEFOAL, MG, e VREAEANIEN, B4
CRA TAA, W BUE BB R R H A S B IAS] 100%, {HAEIZ
BipREEIX, HAHZURFEAAZ

<2> BRARA N



pais

MEEE A H, BEXKET
B R ANE] 0.4%
(4). 2

B BIRAR A AR, (& AR,
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