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Material data sheet Schmiedewerke Groditz SCHMIEDEWERKE GRODITZ GmbH

SWG GPM58 VICTORY ESR GMH GRUPPE
material number / grade SWG GPM58 VICTORY ESR . . .
Pp— SWG processing instructions vacuum hardening
short designation X50CrMoV5-2
comparable grade -
8 chemical composition - Cc Si Mn Cr Mo A Ni T min [°C] Tmax [°C] medium / comment
-_a reference analysis [%] 0.5 <05 0.5 5.0 292 0.7 + = annealing 800 850 furnace until 650 °C, air
% production technology EAF/LF/VD/ESR, forging, annealing g hardening 1010 1040 vacuum, oil
')
8 i HB HRC N/mm? © tempering 530 600 air, protective gas
= service hardness / strength @D
_CCU s 54 - 58 z = stress relieving 500 600 min. 30 °C below tempering temp.
‘_-’ delivery condition annealed < 250 = . § pre-heating before welding 300 320
© B —
o diameter thickness 2 L nitriding 480 550 , ,
Q maximum dimension o . min. 30 °C below tempering temp.
© - <400 mm - PVD-treating 480 550
= o EN 10228-3 SEP 1921 2
US-specification = :
table 3 - type 1 - qual. class 4 group 3 -class E.e 5 ) CCT-diagram yes
= —
DIN 50602 ASTM E45 method A | £ (EU £ | tempering diagram yes
cleanliness > o Q : . —
K1 <10 A<05B,CD=<1 8) E advice on heat treatment vacuum hardening after pre-machining
-
S microstructure martensitic
012 3|4]|5 comment
(%) toughness . . - Tempering dlag raim. Average values on samples 20mm x 28mm x 36mm, hardened at 1025 °C and 1040°C (1h), fan cooling
fh) . . .
s : lation t: hard
E hot strength at working temp. BEERERRE e '0240_ SSZWACI:'\’EC anees 65 g e
o wear resistance BEEERERR 60 — - 22 —h—1040°CT
o A : o 55
o corrosion resistance . ©
= Ep— L. 50
8 machinability BB annealed @ \
o 2 45
3 polishability BEEEBR ISO/SPI: N1/A-1 B X
8 weldability . CET = 1.03 % acc. DIN EN 1011-2 71-:3 35 \
@
- T
-S texturability BE B 30
L nitridability BEEEERERE nitriding hardness 900 - 1250 HV1 23
g ili ; i M — 1
Sl Rty . . . . . high cleanliness 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
rating properties: 0 = not suitable; 1 = low; 2 = middle; 3 = good; 4 = very good; 5 = perfectly suitable Anlasstemperatur / tempering temperature [°C]
thermal conductivity 20°C 200 °C 300 °C 400°C | 500°C ‘ CCT-diagram
= 2 LWk | 235 27.3 28.2 287 | 293
% g coefficient of thermal expansion 100 °C 200 °C 300 °C 400 °C "
E\ o between 20 °C and [10-6' K -1] 126 127 130 134 R
Q 9 Q00
o . 20 °C 200 °C 300 °C 500 °C 5
elastic modulus [kKN/mm?] -
195 - : £ Do fo
;T(ifx) B
technology mold making for plastic injection, cold and hot working applications -
= molds and inserts for reinforced plastic injection, press forming, cutting, G
ke) tools stamping, thread rolling, hot shears, die casting I =
-+ 200
8 process temperature <600 °C R L
_% tool size small- and medium-sized dies P J o )
© final products high strength plastic parts, clippings, thread bolts, structure parts Zeit — TR TR .
foal for high requirements on strength and toughness, wear resistance,
EEES lasting series tools PLEASE NOTE: The information contained in this data sheet is unbinding. It merely serves the first orientation of the user. Therefore, we do not assume any liability for the correctness

www.stahl-groeditz.de

SWG GPM58 VICTORY ESR
Edition:05/202

completeness or up-to-dateness of such data. In case of an order, the properties of the product are exclusively subject to the provisions of the respective contract.

© Schmiedewerke Graditz GmbH, Groditz
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BiEAH BAZEH
Din Grades SWG Grades
. LA % RE(RE) . S % RE(RE)
E.FH , ﬁﬁﬁ% L Typical SWG analysis in w9% Service Eﬂﬂﬁ e Typical SWG analysis in w% Service
Applicatio Delivery Delivery
N Condition Grade e ér Mo Ni v yg | hardness Condition Grade a er Mo Ni v #e | hardness
Others | (surface) Others | (surface)
F F
2311 040 | 200 | 020 | - . - | 28-34HRC 738HH 027 | 135 | jpgyea | 100 | = | ioyea | 3238 HRC
s 2312 0.40 | 190 | 0.20 . - |5~0.05| 28-34 HRC XPM 027 | 1.35 | 0.50 | 1.00 - NE:FM 38-42 HRC
piasﬂc EE 2738127384/ 2738HH | 036 | 1.80 | 0.20 | 110 | - - | 30-38 HRC QﬁE XPM VICTORY ESR 030 | 135 | 070 | 1.00 | - ,:f’“ 38-42 HRC
Mold 2711mod 055 | 110 | 0.80 | 200 | 0.10 | - | 36-42 HRC CPM40 VICTORY ESR 015 | 400 | 1.10 | 300 | - nlﬁﬂd 38-42 HRC
Steels
2714 055 | 110 | 050 | 1.70 | 010 | - | 38-44HRC GEST80 VICTORYESR | 0.14 | 0.30 | 030 | 280 | - |Cu, Al | 38-42 HRC
il kannealed | |2767 045 | 125 | 020 | 390 | - . | 49-53HRC 1 J;annealed | {GPM58 VICTORYESR | 0.50 | 5.00 | 2.20 im 070 | - |54-58 HRC
2085 033 [1600| - |<1.00| - |S~0.08| 28-34 HRC 7iifii Q+T ||CPM50 VICTORY ESR 028 | 1400 | - | 0.60 N | 38-42 HRC
g ||2016 0.35 | 1550 | 1.00 | 050 | - .| 28-34 HRC CRMHPVICTORYESR | 0.25 | 1400 | - | 0.60 N | 50-52 HRC
A Q+T  ||2316 VICTORY ESR 035 | 1550 | 1.00 | 050 | - - | 28-34 HRC OPTI N+ PESR 0.15 | 1400 | - | 0.60 N | 50-57 HRC
Comosion 2316mod VICTORY ESR | 0.26 | 15.00 | 1.00 | 0.70 | - - | 2834 HRC R iNs28 PESR 025 | 1400 | - | 060 N | 57-59 HRC
Resistant annealed
Steels m.l_ 2083 040 | 1300 - . . - | 32-52HRC HNS40HC PESR 040 | 1500 | 200 | <0.50 | <150 | N | 58-60 HRC
gﬂE anneal| (2083 VICTORY ESR 040 | 13.00| - . . . | 3252 HRC Cronidur@30 PESR 0.30 | 15.00 | 1.00 | 0.50 N | 5860 HRC
Ed —
2083mod VICTORY ESR | 038 1300 | - | - | 025 | ¥ | »es2hRe
2343 1 EX3 036 | 500 | 120 | - | 040 | - | 36-52HRC EX1 VICTORY ESR 035 | 500 | 220 | - | 055 | - |40-52HRC
fF HIFEANE | [2343 VICTORY ESR 036 | 500 | 1.20 . 0.40 - 36-52 HRC Bk 2343PLUS VICTORY ESR | 0.38 | 500 | 1.80 - 0.55 - 40-52 HRC

H;g;”‘ Elié 2344 | EX4 040 | 520 | 130 | - | 100 | - | 36-52HRC annealed ||EXS5 VICTORY ESR 47 & Customized Steel 40-52 HRC

annealed ||2344 VICTORY ESR 040 | 520 | 1.30 . 1.00 - 36-52 HRC EX6 VICTORY ESR 043 | 640 | 1.30 - 0.90 - 52-56 HRC
2367 VICTORY ESR 036 | 510 | 280 | - | 055 | - | 35-52HRC
g |[2387 050 | 330 | 15 | - | 025 | - | 5286HRC
annealed | (2379 155 [ 1200 | 080 | - | 080 | - | 5862HRC
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Groditz Steel Characteristic- Application Reference

K54 el (Characteristic ratio) :  0=ANEA(NA)/ 1={KE(LOW)/ 2=HF(Medium)/ 3=1F(Good)/ 4-1RIF(Verygood)/ 5=IE% #F(Excellent)

Chemical Composition (%)4t.5% 7> BB E Machin-Ability Polish-Ability Grain-Ability Wear-Ability Weld-Ability
BlintERE 7D ER: PEUPERR T 5 1 JREERE

|
0 1 2 3 4 5|0/1|/2 3|4 5|0 1|2 3/ 4 5|0 1 2 3 4|5 |01 23|44 5]

C i Mn Cr Y, [} Ni Others

2312 0.40 | 030 | 1.50 | 1.90 | 0.20 $:0.05 # l‘ # HE N L # * # I‘ *
2738 0.36 | 0.25 | 1.50 | 1.80 | 0.20 | 1.10 # I‘ #I q q q q # *I # I‘ *
738HH 0.27 | 030 | 135 | 1.35 | add | 1.00 | add # l‘ #l * #I # # q # * q # I‘ * q
XPM 027 | 030| 155 | 1.35 | 0.50 | 1.0 | add # l‘ #I * # q # # # q # * # # I‘ * i
XPMESR | 030 | 030 | 1.55 | 1.35 | 0.70 | 1.00 | add # l‘ i [ * # i L # # i i [ | # * # H # I‘ i
2711 0.55 | 0.25| 0.70 | 0.70 | 0.30 | 1.70 | V:0.1 # l‘ * # # # # * # I‘ # I‘
2714 0.55 | 025 | 0.70 | 1.10 | 0.50 | 1.70 | V:0.1 # l‘ * # # # # * # I‘ # I‘
GEST80ESR | 0.14 1.40 | 030 | 030 | 2.80 i‘l‘;g"; # l‘ | * # q q * # q q # * # I‘ # I‘ L
CPM40 | 0.15 | 030 | 050 | 400 | 1.10 | 3.00 | add # l‘ * # * i # # i i # * # I‘ # u
2343(EX3) | 0.36 | 1.00 | 0.35 | 5.00 | 1.20 V:0.4 # l‘ q q * # * # # # * # I‘ #
2343(EX3) ESR| 0.36 | 1.00 | 0.35 | 5.00 | 1.20 V:0.4 # l‘ # # * # * Rl # # q [ B # * # I‘ #
2344(EX4) 04 | 1.00| 0.40 | 520 | 1.30 V:1.0 # l‘ # # * # * # # # # * # I‘ IH #
2344(EX4) ESR| 0.4 1.00 | 0.40 | 5.20 | 1.30 V:1.0 # l‘ # # * # * ni # # # q [ # * # I‘ IH #
2767 0.45 | 0.25| 035 | 1.25 | 0.20 | 3.90 # l‘ i i * # * * # * i # * # I‘ IH # |
GPMS58ESR | 05 | <0.5( 0.50 | 5.00 | 2.20 \|/\1(.)+7 # I‘ * # * q # # # # * # I‘ IH #

AR FIRE Delivery Status : (ZBRFifh field color)--- : FEELE 99K} (Pre-hardened steel) / . 1B KA EAVEL(Anneal steel)

% The information provided in this table is based on our level of knowledge and is intended to provide general recommendations for the use of our products. This is not considered a guarantee of product
quality characteristics, and every user of Gliese steel should make their own judgment on the suitability of choosing Groetiz steel products.
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Groditz Steel Characteristic- Application Reference
He44: bl (Characteristic ratio) :  0=AEHA(NA)/ 1=AKE(LOW)/ 2= F(Medium)/ 3=IF(Good)/ 4-1RIF(Verygood)/ 5=3EH #F(Excellent)
Chemical Composition (%){t 2% B 5-Ei BB Chrome

L

o

' Corrosion resistance Toughness Nitridability

platability AR

A7 C Si Mn Cr Mo| Ni Others Pk iERE

2 3 [a|ls|o [r1]R|[3]a 5

2311 0.40 | 030 1.50 | 2.00 | 0.20 HEBN

2312 0.40 0.30 | 1.50 | 1.90 | 0.20 S:0.05

2738 0.36 0.25| 1.50 | 1.80 | 0.20 | 1.10

738HH 0.27 0.30 | 1.35 | 1.35 add 1.00 add

XPM 0.27 0.30 | 1.55 | 1.35 [ 0.50 1.0 add

o
|
|
| |

_HN EN EN
[
[
[

XPM ESR 0.30 0.30 | 1.55 | 1.35 | 0.70 | 1.00 add

B
[ |
o
|
|

2711 0.55 0.25| 0.70 | 0.70 | 0.30 | 1.70 | V:0.1

_EN EN BN BN BN

Cu:0.9
Al:0.3

_HE BN BN EN NN HEE |

o
o
|
|
[ |

GEST80ESR | 0.14 1.40 | 0.30 | 0.30 | 2.80

CPM 40 0.15 0.30 | 0.50 | 4.00 | 1.10 | 3.00 | add

2343(EX3) 0.36 1.00 | 0.35 | 5.00 | 1.20 V:0.4

2343(EX3) ESR| 0.36 1.00 | 035 | 5.00 | 1.20 V:0.4

2344(EX4) 0.4 1.00 | 0.40 | 5.20 | 1.30 V:1.0

2344(EX4) ESR| 0.4 1.00 | 0.40 | 5.20 | 1.30 V:1.0

.
q
.
.
.
.
2714 0.55 0.25 | 0.70 1.10 | 0.50 1.70 | V:0.1 *
-
.
-
3
3
3
3

o BN

| |
| || ||
|| || ||

2767 0.45 0.25 | 0.35 | 1.25 | 0.20 | 3.90 .‘ .‘

V:0.7
GPM58ESR | 05 | <0.5]| 050 | 5.00 | 2.20 Ni+ * ### I‘ H B q !

R FIRE Delivery Status : (ZBRFfE field color)--- : FEEELE 40K} (Pre-hardened steel) / : 1B KB A K (Anneal steel)

3 The information provided in this table is based on our level of knowledge and is intended to provide general recommendations for the use of our products. This is not considered a guarantee of product
quality characteristics, and every user of Gliese steel should make their own judgment on the suitability of choosing Groetiz steel products.

M HN EN BN BN BN EN EN EN BN EN EN EN BE
M HN EN BN BN BN EN EN BN BN EN EN EN BE
B
B
| |
| |
| |
||
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Groditz Steel Characteristic- Application Reference
Rt bl (Characteristic ratio) :  0=AEA(NA)/ 1={KE(LOW)/ 2=HF(Medium)/ 3=IF(Good)/ 4-{RIF(Verygood)/ 5=IFH #F(Excellent)
Chemical Composition (%LERA-TEEME | Machin-Ability Polish-Ability Grain-Ability Wear-Ability Weld-Ability
W - [ LN RE 3 (LIEARER: ik B P4 R PRV
i Mn Cr Mo Ni  Others

e 2|3 4 06 1 2 3 4/ /5|0 1 2|3|4]|]|5]

PFH

2316
2085 0.33 | <1.00( =<1.00 | 16.00 <1.00 | S:0.08
CPMSO0ESR | 0.28 0.30 | 0.40 | 14.00 0.60 +N

2083 0.40 0.40 | 0.70 | 13.00 ‘
2083 ESR 0.40 0.40 | 0.70 | 13.00 ‘

2083 mod ESR| 0.38 1.00 | 0.50 | 13.00 V:0.25

CRMHP 0.25 0.30 | 0.40 | 14.00 0.60 +N

OPTI N+

Chrome
platability
PR

1 1 2 3 a4 1

Chemical Composition (%)t 22 Al 236 Bl

|
C Si Mn Cr Mo Ni Others

Nitridability
ERERLA:

2316 0.35 | 0.35| 0.70 | 15.50 |
2085 0.33 | <1.00| <1.00 | 16.00 <1.00 | $:0.08 # | 4 4 #
CPM50ESR | 0.28 | 0.30 | 0.40 | 14.00 0.60 | +N # [ | # # [ | #
2083 0.40 | 0.0 | 0.70 | 13.00 ‘ l| ‘ ‘ [ | ‘
2083 ESR 0.40 | 0.0 | 0.70 | 13.00 # I‘ # q # [ | q q q q #
2083 mod ESR| 0.38 | 1.00 | 0.50 | 13.00 V:0.25 # l‘ # # # l‘ # # # # #
CRMHPESR | 0.25 | 0.30 | 0.40 | 14.00 0.60 | +N # l‘ # q # l‘ [ | # # # # q #
OPTI N+ 0.15 | 0.30 | 0.40 | 14.00 0.60 | +N # l‘ # # #‘ # I‘ # # # # #‘ #

R HIRA Delivery Status : (FZERFIA field color)-—-  : TR E 40K (Pre-hardened steel) / : 1B KAELE KL (Anneal steel)

3 The information provided in this table is based on our level of knowledge and is intended to provide general recommendations for the use of our products. This is not considered a guarantee of product
quality characteristics, and every user of Gliese steel should make their own judgment on the suitability of choosing Groetiz steel products.
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Groditz Steel Grade Application-Plastic Grade

Plastic Plastic type Recommendation
Bl BB AR Steel grade 4N}
2738/2738H HRC29-38
738HH HRC32-38
Without corrosion BP. ABS. PE PS XPM/XPMESR HRC35-42
AN B e S bt bl 2343/2344(EX3/EXA4) HRC44-52
Normal plastic 2343ESR/2344ESR(EX3ESR/EXAESR) HRC48-52
s Riz) iy S 2083/2083ESR HRC42-52
2316 HRC28-34
With corrosion 2083/2083ESR HRC42-52
B R ot PVC, POM, PA, SAN,PMMA .......... CRMHP HRC50-52
OPTI N+ HRC54-57
2738/2738H HRC29-38
+ < 30% GF(Glass Fiber) or Talc XPIV7I7)?:I\|;IIESR :22:223
11 30% AT F3% 55 24 fBOR)
+ < Plastic +GE% or GEST80 HRC38-42
Talc CcPM40 HRC38-42
2343/2344(EX3/EX4) HRC48-52
n A)
FER AN N AL AR + > 30% GF(Glass Fiber) or Talc 2083/2083ESR HRC42-52
£ 1R 30% PA L 3% 5 2 k) CRMHP HRC50-52
OPTI N+ HRC54-57
GPM58 HRC54-58
2316 HRC28-34
Plastic + fi Added CI-,Br-,P3- based fi
astic +1ire € f asedire 2083/2083ESR HRC42-52
retardant retardant product CRMHP HRC50-52
RELIR S8 5 S ek N0 ClI-,Br,P3-Z BELIAFT KR} SN -

% The information provided in this table is based on our level of knowledge and is intended to provide general recommendations for the use of our products. This is not considered a guarantee of product
quality characteristics, and every user of Gliese steel should make their own judgment on the suitability of choosing Groetiz steel products.
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Groditz Steel Grade Application-Texture level

Normal Texturing High Texturing Fine and Geometric Texturing
SWG 738HH SWG XPM SWG 2083ESR, CRMHP ESR, GEST80 ESR

3 The information provided in this table is based on our level of knowledge and is intended to provide general recommendations for the use of our products. This is not considered a guarantee of product
quality characteristics, and every user of Gliese steel should make their own judgment on the suitability of choosing Groetiz steel products.
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Groditz Steel Grade Application-Polish Level

V = ESR grade
60

55

Groeditz development steel grade

A EBEL R B G A W
50

45

Optical components, lenses, electronic

High strength level request for parts
product casings, highlight
components, transparent parts

Optical components, lenses, electronic product casings,

\highlight components, transparent parts

2083(mod)

High gloss products, transparent parts.

Suit for glass fiber reinforcement
parts, transparent parts, highlight
parts, car lamp housing .

PXVE((2€)

2344(EX4)

Vacuum hardening steel grade
Quenching and heating plastic

Transparent parts, high gloss parts,

Injection plastic parts
and hot forging parts

40

TV casing, bumper trims,
headlight housing

Hardness in HRC &EE

Car bumper, large
interior parts, and

T W

231

Suitable for mold bases or
low demand plastic molds

35

Standard plastic parts

2316

30

Suitable for PVC grade
corrosive materials

25

surface requirements .
I D

and proaucfs With extreme y ngH

SRR AR
molds, highlight components,
Lapsparentnacs, / Pre-harden steel grade
FRBEEN

Quenching and heating plastic
molds, no welding marks, high
gloss products .

Textured parts, high gloss parts,
and parts with high surface
reauirements .

- =Corrosion resistant grade

ISONB. N3

2000

N2

0 4000

6000

N1
8000

NO

10000 12000 14000 16000

Mirror Finish grade (#) /8 MmNt

3¢ The information provided in this table is based on our level of knowledge and is intended to provide general recommendations for the use of our products. This is not considered a guarantee of product
quality characteristics, and every user of Gliese steel should make their own judgment on the suitability of choosing Groetiz steel products.
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= N ZZ M- RS RE R B 1 Groditz Steel - Recommendations for Die Casting

Characteristics and application

(BB R Bz R
RCHE IR, (RRITR, B, BRMESRY, ERTARES.

2343 VICTORY ESR _ . . . .
Standard grade in Europe, low segregation, high toughness, good thermal conductivity, save solution for large moulds.
2344 VICTORY ESR jt%&ﬂﬁ‘l‘lﬁﬁﬁ%m*q:: E%?ﬂﬂj%;ﬂﬁﬁg* I_ijﬂg{'l‘ftgjz ”J’LLEE?R%EU1:E/ <o

Standard grade in NA and ASIA, for thermal high loaded tools, for tools with higher wear resistance, for heat checking sensitive moulds.

EX8 VICTORY ESR
2343 Plus

2343 R RINFR, EALY 2343 BIFAUIIE. MeaRMUNMENE, MRENRS, ERTHAEMRE,

Improved 2343 but higher in toughness, crack resistance and hot-strength, super clean metallurgy, applicable to medium and large moulds.

EX1 VICTORY ESR

SERERVEERN, BENENIRIAER. BRAR. RERIIEHETAMMEE, ERTIEHER.
High performance hot work die steel with excellent resistance to thermal cracking, overall cracking, thermal wear and plastic deformation,
suitable for long life molds.

ERTIHESEARERX. REMEEEKX. REr-EfaznIt/\Ei1RE,

Small molds and inserts

2367 VICTORY ESR ) . o . : "
For very thermal high loaded inserts, for moulds with highest wear senility, for extremely heat checking sensitive moulds.
N=]| B FH
GPM58 VICTORY Esr| ERTHEEEAHER. REMELERN EIEERE, FASEa, | | |
For small moulds and inserts with requirements of high temperature load resistance and high wear resistance, zinc alloy molds.

- s s 2343 VICTORY ESR
>6,000T —(FEHIEE (iR, Bife, HEIEES) EX8 VICTORY ESR
Over 6,000T Giga casting mold (Rear body, front cabin, battery tray, etc.) EX1 VICTORY ESR
2,500-4,500T (EFRGHEMGF (REE, IR, GREXR, S5 BIKERE) 2343 VICTORY ESR
2,500-4,500T traditional structural components mold(shock tower, longitudinal beam, instrument panel bracket, electric drive housing, EX8 VICTORY ESR
etc.) EX1 VICTORY ESR

== A 2344 VICTORY ESR
<2,500T q’ﬁ:ﬁﬁ (n"'ﬁxn, EEHLJ'U ) EX8 VICTORY ESR
Medium mold within 2500T(Gear box, motor housing, etc.) EX1 VICTORY ESR
_ 2344 VICTORY ESR

NBUEE R iERR EX1 VICTORY ESR

2367 VICTORY ESR
GPM58 VICTORY ESR
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3250 N Arlingten Heights Road
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Maorth American Die Casting Association F:847.279.0002
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January 4th, 2021 October 3, 2023
Tom Bell
Groditz Steel North America
A subsidiary of Schimedewerke Griiditz GmbH
21660 W. Ficld Parkway
Deer Park. 1160010

Tom Bell
GMH Group

Groditz Forgings & ETE
21660 W. Field Parkway
Deer Park, 1160010

Dear Tom,

L. . This letter is in regards to the i of Graditz - SWG 2343 VICTORY ESE.
This letter is in regards to the two Specimens SWG EX1+EX55 VICTORY ESR and SWG 2344 VICTORY ESR, that (Grade D) H13 that was submitted for approval to the NADCA #207-2022 “Special Quality Die Steel &
were submitted for approval to the NADCA 229-2018 “Special Quality Die Steel & Heat Treatment Acceptance Heat Treatment Acceptance Criteria for Die Casting Dies™.

Criteria for Dic Casting Dies™. Schmi ke Groditz GmbH submitted 1 to be tested to the NADCA #207-2022 Standard.
Schmiedewerke Griditz GmbH. Germany submuitted 2 specimens to be tested to the NADCA 229-2018 Standard. 1) Type H11-2343 (Grade D) Din 1.2343 ESRE. Material
1) Premium Class C - SWG EX1 VICTORY ESR !

Premium Class C — SWG EX55 VICTORY ESRE : tutmg:mllsm ul?;-]dmltﬂmenﬂaln, lgdhmﬁmli?d, Glendale Haights, Ilinois 60139
Case Western Resarve versity. These results attached to document.
2) Premium Class B - SWG 2344 VICTORY ESR =

A summary follows.
The testing results were completed by Element labs. 194 Internationale Bhvd, Glendale Heights. Illinois 60139 and Case
Western Reserve University.

Schmiedewerke Groditz — 2343 VICTORY ESR. Din 1.2343
ASTM E45 - Microcleanhness — Acceptable

A summary follows:
SWG EX1 VICTORY ESR Premium Class C
SWG EXS55 VICTORY ESR Premium Class C

Microcleanhness — Pass

ASTM Grain size - 9.5

Banding — Pass

Charpy Values — 24, 22, 24 - Pass
Fatigue Test (CWRU) — Pass
Overall Evaluation - Pass

SWG 2344 VICTORY ESR Premium Class B

Microcleanliness — Pass

ASTM Grain size — 7.5

Banding — Pass

Charpy Values — 17,18,18 - Pass
Fatigue Test (CWRU) - Pass
Overall Evaluation - Pass

Regards,

ﬁl Pcamcalisd

Paul Brancaleon,
Director of Research, Education and Techmology
North American Die Casting Association
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ASTM E112 Micro examination Grain size — 9.5 Acceptable
Charpy Values — at 76 °F, 15, 15, 13 — Average of 14.3 - Pass

ASTM E3-11 (17) — Banding — A bl A

ASTM E18-22 Hardness Test - Pass

Fatigue Test (CWRU) — Pass

Case Western Reserve University will provide a graph of results upon request.

If you have additional questions, Please leof me know.

Yl B weclond
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Schmiedewerke Groditz — Die Casting Application
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Thermal stability/Erosion resistance
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Guangdong GP Tooling Technology Co., Ltd.

i 1%: +86 755 28070708 Tel : +86 755 28070708 / Fax:+86 75528070718
HR48: jbd.sgp@groeditz-partner.com Email : jdb.sgp@groeditz-partner.com

{5 E: +86 755 28070718 Address : Within Yongchangxing Industrial Park , no 381,
ik YT EZXWH4TEREAH 381 5  Nanhuan Road, Shajing Street , Bao'an District, Shenzhen,
RN T X A Guangdong Province, China .

WL EFRER A RAR (WIL53# )  Zhejiang GP Tooling Technology Co., Ltd.

Fi: +86 574 88128168 Tel : +86 574 88128168

R %A zi.sep@groeditz-partner.com Email : zj.sgp@groeditz-partner.com

fEhE: WA THTEBMNERRENAN Address : Xiao Bai Village, Dong Wu Town , Yinzhou
District, Ningbo City, Zhejiang Province, China

N " = Shand GP Tooling Technology Co., Ltd.
WARTFEAEARSARAE (WRDH ) Tefl'n+§2%32 85?;01256;C ;10 (I:f(})’bil(:a :+86 13927781601
FH1%: +86 532 85202262 / 13927781601 ' '

Email :qd. itz- .
H]Bfﬁ: qd.sgp@groeditz-partner.com mal qd sgp@groedltz partner.com

) S e Bt Address : Within 160 Xihuan Outer Road, Jiaoxi street
%}%ﬁ[\l}%;fj Eiﬁﬂﬁ?}l‘[ﬁﬂ&@ﬁfﬁj}?&h office , Jiaozhou City, Qingdao City, Shandong Province,

China.

: jdb.spg@groeditz-partner.com : www.Groeditz-partner.com

: 18939801904
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