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General presentation

i7Ra

UGIMA®-X 4404 is a stainless steel of highly improved
machinability manufactured only by Ugitech.

UGIMA®-X 4404 52 Ugitech 2528 7 i) s PEREHL N AN
Its properties are identical to those of other 1.4404s except for
its machinability, which is even better than that of UGIMA® 4404
and UGIMA® 4404 HM, the 1.4404 grades from Ugitech with
already improved machinability:

UGIMA® -X 4404 5HAth 1.4404 #H Lk, & BAF LR IHI
PERe, HAMPERETTS 1.4404 fR¥F—3. EIR Ugitech1.4404 [
WUl LHERE B AL 2T, {H UGIMA® -X 4404 NN LIRS
UGIMA® 4404 F1 UGIMA® 4404 HM Sl 5 .

— UGIMA®-X 4404 is a stainless steel resulting from an
improved production and control process in the inclusive
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— UGIMA® -X 4404 represents a technological advance which
has advantages whatever the machining conditions,
machinery or tools used; its machinability is optimal at high
cutting conditions.

— BRI T T, AR UGS B s 0% TR #f e
JEHL UGIMA® -X 4404 BRI BR @ . 7E mdi DI E1 2614 N R
5B fp FAR AL N AL RE

— Compared to the UGIMA® 4404, the grade already improved
in terms of machinability, increases of 15% and 20% have
been achieved in turning and drilling respectively, and
compared to UGIMA® 4404 HM turning is increased by 7%
and drilling increased by 12 %.

— UGIMA® -X 4404 HLIn TR S R 5 ) UGIMA® 4404 #HEE
s ERERVEEFLIVI RS B4 ) 15%F1 20%. 5 UGIMA® 4404
HMAHEL, BEEEFIERFLIN R 2R e 7%H1 12%.

Classification

IS

UGIMA population developed by Ugitech. Improved Machinability Austenitic Stainless Steel with
— UGIMA®-X 4404 £ Ugitech iid dodh A= = fl4z ) T2 F &K # Molybdenum.
UGIMA® Z 51| 1 I A5 807 it SR HLIN T RE A B A S S AN RN
Designation
R
Material No.
RS
Europe — EN USA - UNS Japan - JIS World - ISO
BR# - EN %M - UNS HZ&-JIs Ex - IS0
. 4401-316-00-1
1.4401 X5CrNiMo17-12-2 $31600 SUS316 X5CrNiMo17-12-2
. 4404-316-03-1
1.4404 X2CrNiMo17-12-2 $31603 Sus316L X2CrNiMo17-12-2
Other material name
HAh 44
USA (AISI) France (AFNOR) Germany (DIN) UK (BS) Sweden (S.S)
FEH(AISI) ¥:H(AFNOR) 1% = (DIN) EE(BS) Hi(SS)
316 Z7CND 17-11-02 1.4401 316531 2347
316L Z3CND 17-11-02 1.4404 316S11 2348
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Bt e
Tensile data
e EdE
Yield stress Tensile strength Elongation Reduction of Area
JERGRE HihIRE A E S Wi W%
Rp0,2% (MPa) Rm (MPa) A (%) Z (%)
Solution annealed
7 K 2220 500 — 600 245 270
Work-hardened by drawing
AR B b 320 - 660 560 — 800 232 260

Limit values for information only; approximate ranges allowing for the different cold drawing rates it
is possible to apply (cold drawing rate T = hardness and strength®)

s B S . RRMAERAEALMEE AERY =MEMEED .

Physical properties:

WE R
Temperature Density Elastic modulus Thermal Expansion Electrical Specific heat
B 233 R conductivity coefficient resistivity PR
Rtk Sk 7334 I fH %

From 20 to 500°C

20°C-500°C
(°C) (kg/dm?) (GPa) (Wim.K) (K1) (MQ.mm) (J/kg.K)
20 7.90 196 15.0 - 750 500
200 - - - 16.5 x10© - -

(Indicative values Z#1#)

Magnetic properties:

Rt

Like most austenitic stainless steels, UGIMA®-X 4404 is almost
non-magnetic after a solution annealed heat treatment.
However, after cold drawing, mild ferromagnetic behavior may
be observed due to the destabilization of the austenite.
HHRZHR IR FEN—FE, UGIMA®-X 4404 2 [H 718 KAk
HSEREARRAHNE. BAEARERE, BT RRERARENE, "
LB BRI BRI 52
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Corrosion resistance

gt

UGIMA®-X 4404 has the same corrosion resistance as UGIMA®
4404. It therefore has excellent corrosion resistance in natural
atmospheres: watercourses, rural and urban atmospheres,
industrial atmospheres, even in the presence of moderate
concentrations of chlorides and acids, in food and farm-produce
environments and in numerous acid (sulfuric, phosphoric and
and chlorinated under certain

organic) atmospheres,

temperature and concentration conditions.

UGIMA®-X 4404 5 UGIMA® 4404 114 A1 [ I HTIE il ik . BRI,
BRI R A T Tl S H AR IR B I 5 R i f e e
o —REMERIKE T, RIMELE SR S IR R
T RFRP= M. DUAESFIR (B, BHRAGR)
B EAE PR R0 i .

Environment HiE Behavior R
Nitric acid T2 Good R
Phosphoric acid TR Moderate — %
Sulfuric acid iz Moderate — &
Acetic acid 71 Good R
Sodium TR Moderate — &
NaCl (Saline mist) SN Good R
Humidity W Excellent 5
Petrol T Moderate —fi
Seawater K Moderate — &

UGIMA®-X 4404 effectively resists intergranular corrosion even
after welding and passes the standardized tests:
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And, on request, special tests.

T AR 2 SR P A8 ) A A K

UGIMA®-X 4404 can be used in marine environments and in
highly oxidizing chemical atmospheres.

The use of UGIMA®-X 4404 is compatible with all fluids,
lubricants, oils and greases applied in industry and machining.
Optimum corrosion resistance is achieved on a surface free from
residual machining oils or foreign particles (iron, for example).
UGIMA®-X 4404 W] fI T FE R Al i B A R 3R SR b . LRI
SJUAE I BT BT TR TR T R T RS A T
X UGIMA®-X 4404 1IN L. FEI&A 5% B L soae ik (451
W, BB IR by SRAF F A i feg ol ik o

The pickling of UGIMA®-X 4404 is comparable to that of a
standard 1.4404 such as UGI® 4404.

UGIMA®-X 4404 IR AIES 1.4404 (41, UGI® 4404) MR
BebrES L

The decontamination of steels is not recommended because of
the complexity and cost of this operation; however, if this is
necessary, the recommended decontamination / passivation
treatment is as follows:

H TR AR RO SR VE R T X0 B 5 18, AN BORHNA EAT 2575
AR (HSZ, WAE LB, @A

— 1 volume nitric acid 52% (36° Baumé)

— 52% (36° Baumé) K

— 1 volume water

— SRR AR K

— at room temperature

— =ik
UgimaC-X 4404 I 4E 174 5 th FIRERE 1 AR BL SR G o, JFIE .
SRRt — short duration
j\—:IiNOI{: ;IIF:AOS 159 — ANt
- ASTM A262 7-5 PR’ACTICE £ — finish with thorough washing
- ' — G E R
— DIN 50914,
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The corrosion resistance of a stainless steel depends on a
number of factors, both in terms of the composition of the
aggressive atmosphere (chloride concentration, presence or
absence of oxidants, temperature, pH, whether or not there is
agitation, etc.) and in terms of the material (surfaces free from
ferrous particles, surface condition such as cold drawing,
polishing, etc.). Precautionary measures must also be taken for
certain tests, e.g. for saline mist (ISO 9227): for example, the
use of marking labels placed on the sample must be avoided as
these could cause corrosion run-outs and minimize the duration
of resistance in the test.

AN v B e T 2 PR 3 o BEHR R T T PP 5 v 1) B
gy CRACIREE . R BAAEEAMR . RE. pH. iS5 R
, WHIAT AR R GRIETEA 8B, B R E AR
e b FEAE) o 0 TR, W F R (1SO 9227) ,
BER DL i, ARER S EERRC . XK S BUR
o 2 20 PR B A R O PR I T

Hot transformation — Forging

AR - ik

The forging of UGIMA®-X 4404 pose no particular problems:

UGIMA®-X 4404 [R50 ANFEAEAE T eIk ] 1«

— Heating without special precautions up to 1150°-1180°C.

— LRRESFOL Nk 1150°-1180°C.

— Forging between 1180°C and 950°C (the best results being
obtained between 1100 and 1180°C).

— &I TE 1180°C £ 950°C 2 JH] ({£ 1100°C % 1180°C 2
], WA RAEBOERR. D

— Cooling in air or water, if no deformation is feared. Priority will
be given to cooling in water for high charges (avoid cooling
stacked forgings in air).

— QURAHHOATE AT R BUK . e F BT K (B
G BB )

Swis
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Heat treatment

sk

The heat treatment of UGIMA®-X 4404 consists of quenching
the metal in water or air after keeping it for an extended period
(at least half an hour) at a high temperature of between 1000
and 1100°C. This solution annealing heat treatment enables all
traces of cold drawing to be removed whilst providing the steel
with its lowest level of mechanical properties.

UGIMA®-X 4404 [f1#kb 3 7£ 1000°C £ 1100°C [ i N IRFF
BN G, R BRI BT X R AL
A EBRITA A RRE, R OREREN BB UM el B KT .

Machinability

Blin TH:RE

Due to specific optimization of the entire oxide population in the
grade, UGIMA®-X 4404 guarantees exceptional machinability
performances for a 1.4404. Such performances are provided
especially in very high or severe cutting conditions.

Its performance is based on very good chip breaking, increased
tool service lives and very good surface finish after machining.
TR AT T REBR IR AL, UGIMA®-X 4404 {RIE T 1.4404
PREEIHLIN TR . JCHAET= S IR, R 2t
R PRI MERE, BT AN LR i DA & ) BAE A A ) g K
BRI T ADRL R LI T Re

To obtain the maximum benefit from the potential of this grade,
in terms of parts and working environment, contact our
Technical Support Department.

iR KRR BE M RAF A A RIEN LN Tk B bR th ey, AR
AT BAR S REERR T I3 30 5 LR B AT i
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-';éj‘ing conditions producing short, medium and long chips (among
I L
VB 15/015 those tested*) for two reference turning inserts and for each

In terms of tool insert wear (VBa1s0.15 tests, representative of the
potential rough turning productivity), the accessible cutting
conditions of UGIMA®-X 4404 increase by nearly 15% compared
with the already improved UGIMA® 4404. The VB15/0.15 tests
obtained with SECO TM2000 CNMG 120408-MF4 inserts are
shown in the chart below.

FETIRBERUTH (VB15/0.15 M. AARIEEM L6801
5 UGIMA® 4404 (UGIMA® 4404 () TV HLIN T fE A6 CR L
KD M, UGIMA®-X 4404 [(Y)HIR M IN T 15%. I FE
# E R SECO TM2000 CNMG 120408-MF4 45/ J] 7] ()
VB15/0.15 M4 R -

VBjs5/0.15 rough turning test
with SECO TM2000 CNMG 120408-MF4 tool

280

270 ——

260 —

250 —

240 ——

230 4 —

220 + —

VB150.15 (m/min) rough turning test with a CNMG
120408 insert without lubrication

210 + —

200 -

|
UGI®4404 UGIMA® 4404  UGIMA® 4404HM UGIMA®-X 4404

Chip Breaking Zones (CBZ):
Wi B X (CBZ)

In terms of chip breakability (CBZ tests, representative of the

ability of the metal to limit machine downtime due to chips
becoming entangled around the tools), the number of short chip
cutting conditions for UGIMA®-X 4404 is slightly increased
compared to those obtained with the already improved
UGIMA®4404 and UGIMA® 4404HM. This is shown in the
following charts, which indicate the number of machining

Swis:
Steel

Group

stainless steel grade tested.

TEW B LR T (CBZ MNA: AR/ R4 e i g 458 T A 2
HHLAAT VL AR T)) 1, UGIMA®-X 4404 %6 2% W78 41
H T W RIEH UGIMA® 4404 F1 UGIMA® 4404HM &0 A 1 £

Chart showing chip breakability with the SECO
TM2000 CNMG 120408-MF4 tool

60

] . . r number of cutting
| conditions of 56 tested

40

30 | m with long chips

with medium chips
20 +— —

with short chips
10 | —

number of cutting conditions

T T
UGI® 4404  UGIMA® 4404 UGIMA®

4404HM

» BUR IR AR R o RS T PR 22 1 T B A =
T%’i"éﬂ%ﬂﬂ]ftﬂ#]J{EUW*F)?#%E’J%MT\liﬁE RIRSE N TIPS S
WS FA EL A5

UGIMA®-X
4404

* the conditions tested are as follows: at a constant cutting speed (200
m/min), the feed rate "f" is varied from 0.1 mm to 0.4 mm/rev, in increments
of 0.05 mm/rev, and the cutting depth "ap" is varied from 0.5 mm to 4 mm, in
increments of 0.5 mm; fifty-six conditions were tested using this method.
*PAKA I Hiwéﬂﬂy‘* (200 K/4380) , #tgha “f7 78 0.1 2oK/f%
B 0.4 2K AL, BRI 0.05 =K/ IS B TR [t B
e VIHIVARRE ‘ap"TE 0.5 2K ZE 4 R [0k, HEEALL 0.5 2K/ iy
EHATA VIR BN . A EILIA T 56 NMAFMVIHPRA .

Chart showing chip breakability with the
STELLRAM SP0819 CNMG 120408E-4E tool

’4. . . l number of cutting
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with medium chips
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o
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with short chips

-
o
‘

number of cutting conditions
w
o

(=}

T T T |
UGI® 4404  UGIMA® 4404 UGIMA® UGIMA®-X 4404

4404HM
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Drilling
7L

To compare UGIMA®-X 4404 to the other 1.4404 grades in
drilling, tests were carried out using coated carbide drills of (16
mm, with central coolant (soluble oil at 15 bars). Tests were
carried out at 4D (24mm depth) for different drilling conditions in
order to find the domain (in terms of cutting speed and feed
rates) in which 550 holes could be drilled with a drill without
breaking it. The wider the domain, the better the grade.
Maximum chip flow rates were consequently defined in line with
the better productivity in obtaining the 550 holes with one drill.
The higher this flow rate, the better the grade.

T L UGIMA®-X 4404 5 HoAth 1.4404 HRFNE RS FL 7 THI 11290
, fEFTEAR 6mm HIRE BT & G iR 2 AR e 20 (R E D)
M, H7) 15bar) #EATIKEE. 7E 4D (24mm ) AT TA
FIRGFL AR RS, DA G Sk 4l 550 N FLMT Al Sk A 23 I 2 X
B ORAEVIE R EAES ) o SXEET, ARMF N L
PERERRLF . LA—MHkAERS 550 NMLABI,  mATE RS R AY)
JEVRIERT R . BRI, D)JE R R, AN RN A e AT

UGIMA®-X 4404 has a wider domain than that of UGI® 4404,
even the already highly improved UGIMA® 4404HM; Because of
this, the maximum chip flow rate of UGIMA® -X 4404 is improved
by 12%, 20% and 30% compared to UGIMA® 4404 HM, UGIMA®
4404 and UGI® 4404 respectively, as shown in the following
chart.

UGIMA®-X 4404 Lt UGI® 4404 S ehfLIX I, HE K
Rid ) UGIMA® 4404HM RILTEHF . UGIMA®-X 4404 [¥i5 K1)
JEB I EE UGIMA® 4404 HM, UGIMA® 4404 11 UGI® 4404 435
RE T 12%, 20% #130%. 1R EEFw.

Swis:
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Maximum chip flow
(MITSUBISHI MS0600SLA coated carbide drill)
80

maximum chip flow (cm?/min) with coated carbide drill,
@ & mm to 4D with internal lubrication (15 bar)
Y
=]

o

UGI® 4404 UGIMA® 4404 UGIMA® 4404HM UGIMA®-X 4404

Welding

1R

UGIMA®-X 4404 can be welded without undue difficulty, with or
without welding filler wire. If a welding filler wire is required, use
grades E316L (coated electrodes), ER316L (GTAW), or
ER316LSi (GMAW).

Tove R T AR R 22 AN 252 UGIMA®-X 4404 FIEEZ.
REORAE AR AR L I00E, AT UL E316L (JRKMEHED |
ER316L (F9tEE A LRI 45D B ER304LSI (I <k Ok
2

In GMAW or GTAW welding, to avoid any risks of hot cracking,
welding heat input should be limited (to avoid the sulfur
segregation responsible for the hot cracking phenomena
occurring during weld pool cooling). However, for laser welding,
welding heat input must be maximized (to avoid too rapid cooling
which brings about hot cracking of the welds by austenitic
solidification).

A8 AR A RSP AR B AR IS TR SR R IR RIS, Dy S i
SU A, NP IARE MR (DL G A AR A 2 A A
Wb, AEMFEAERRLONG) o R, ST EOLERE, Nk
PRBE (1) 38 AR A RE I N B (A7 Lt BRI w4 S0 8 A 2L P
e, SEUREARIUN LD .
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No heat treatment is required after welding. IR 5 o T AL,

Available products

FRER
Product Shape Surface finish Tolerance Dimension
FERh HERER A di] NE R~
Round Rolled and descaled
T LRI B 12713 22130 mm
Round Turned and polished B _
2 2 A 9-11 22-130 mm
Bar Round Drawn
Febt B $R 89 18-55  mm
°#,nd %;’%md 7-9 1.8-80  mm
Hexagonal Drawn B
Vil itk 11 3-55 mm
Drawn wire Round Mat 1-14
Briksp P Wk mm
Other formats: contact us
MR HANE S, R EA.
Applications
MH
— General component production
— A
— Chemical industry
— T
— Oil, petrochemical and nuclear industries
— A A TR TR
— Food-processing and agricultural industries
— BRI TR
— Decorating and household equipment
— AR A &%
— Building and construction, transport
— I, M LAE
— Electronic equipment
— M
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