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DR.FRITSGH
FAST DIRECT-HOT PRESSING (DHP) is a technology with many advantages
compared to conventional sintering techniques:

FAST (Field Assisted Sintering Technique)
DHP does not heat up the sinter chamber but the sinter part or the mould directly.
Very short sinter cycles are achieved by that. This technique is suitable for
electrically conductive as well as for non-conductive materials. Depending on the
material and size of the specimen, a sinter cycle takes usually between several
minutes and 1,5 hours.

PRECISE
All sinter parameters can be controlled exactly. A process monitoring software
shows all information and administers the process data. Sinter programs can be
adjusted to your individual requirements. Near net-shape production is a must,
especially when working with precious materials. Thanks to the precise control of all
parameters like pressure, temperature, travel distance and time, it is nothing to
worry about.

ECONOM ICAL
DHP is ideal for both, research and development and mass production^ Different
machine sizes suit to individual needs. Operation is easy and most machines are
fully automated and can be integrated in an automated production environment.

SINTER PROCESS
The filled die is put into the machine manually or automatically, depending on the
machine configuration. The sinter program is initiated by one click. The typical sinter
programme consists of 3 steps:

a) De-waxing with vapour extraction under vacuum and inert gas flow
b) Sintering under vacuum with inert gas flow
c) Cooling under vacuum with inert gas f low

Heating velocity, sinter temperature, pressure and time can be set individually and
can be adjusted to your materials.

After the sinter program has been completed the die is unloaded manually or
automatically and a new die is put into sinter position.
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IDE.FRITSGH
TECHNICAL DATA

Electric power
Supply voltage

Nominal current at 400 Volt
Fuses (to be provided by the customer)

Cooling water:
- pressure:
- consumption:
- temperature:
- connections:

Compressed air:

lnert gas:
- consumption:
- pressure:

Suction:
- connection:
- recommended air flow:

Vacuum:

Graphite electrodes
- dimensions (LxDxH))
- opening width

Pressing force
- pressure range
Special cylinder with
two pressure ranges (option):
- lower pressure range
- higher pressure range
ln case of pyroscope measurement
through hydraulic cylinder:

Temperature measuring :

Positional transducer:

Dimensions (approx):
- Length:
- width:
- Height:

Weight:

- Technical data and design are subject to modif ications -

POWDER SHAPING TECHNOLOGIES

DSP 515

approx. 180 kVA, max. heating power 170 kVA
3 x 400 Volt, 50/60 cps
(other voltages upon request)

3x355A
3x400A

2-4bar
approx. 120 - 150 l/min
15-25"C
Supply: 1,5" inside thread; Discharge: 2" inside thread

4-6 bar, approx. 20llmin

approx. 20-100 l/h (depending on process)
1 - Sbar

to be provided by the customer
connecting piece A 100 mm
800 m3/h

20mbar (standard)
0,05mbar (optional)

180 x 180 x 60mm or 220 x 220 x60mm
approx. 145 mm

50,3 kN - 603,2 kN

7,1 kN - 71,3 kN
50,3 kN - 603,2 kN

46,3 kN - 555,5 kN

thermocouple Ni-Cr-Ni (100 - 1 100 "C)
optional pyroscope (up to 2.400"C)

Electronic, accuracy 0,1 mm;
Resolution 0,005mm

2240 mm
1620 mm
2300 mm

approx. 3800 kg

DSP 51 5 page 3 of 5 V 1 209201 3; pr



DR,FRITSGH

,: i"

z
I
o_
J.

I

l! =_

a
tL
f

..

i.

q tra

,:l

-- L:il l: ,l

t,''

.-,,2 
';; I ,]

FLOOR PLAN

POWDER SHAPING TECHNOLOGIES

V 12092013; prDSP 51 5 page 4 of 5

r ----
.1tl

I

,li



IDR,FRITSGH
POWDER SHAPING TECHNOLOGIES

This is a general product information. All information provided is subject to change
anytime without prior notice.
Only the data mentioned in the quotation and order conf irmation or similar
documents is binding.

We will be pleased to send you a quotation and answer your questions.

CONTAGT

Dr. Fritsch Sondermaschinen GmbH
Powder Shaping Technologies
Dieselstr. B

D-70736 Fellbach

Germany

Phone. +a9-(0)7 1 1 -51 832-0
Fax +a9-(0)71 1-51832-10

pst@dr-f ritsch.de
www.d i recthotpressi ng. co m

DSP 51 5 page 5 of 5 v 12092013; pr





Specif ication

Kunde / Customer: Produkt / Product:
Diabro-901040

lhr Bestell-Datum / Your Order No Dated: Unsere Auftrags-Nr. / Our Order No.:

Liefermenge / Quantity Delivered: F.N.-Nr.: / F.N-No.:

PRILOHA II.

Dr. Fritsch GmbH & Co. KG
Dieselstarsse 8
D-70736 Fellbach
Telephone: ++49-71 1 -51 832-0
Fax: ++49-71 1 -51 832-1 59
http. //www.dr-f ritsch.de
E-mail : powder@dr-f ritsch.de

. Datum/Date: 07,01 .20'13

Analysenergebnisse / Analytical Results:

Siebanalyse / Sieving Analysis:

>80pm
>63pm
>40pm
<40pm

Ftilldichte / Apparent Density:

Chemische Analyse / Chemeical Analysis:
Sn

o

max.0,2 "/"
max. 1 o/o

max. 5 o/o

balance by weight

3,2 - 4,0 g/cms

9 '11 "/"

Bemerkungen / Remarks:

Dr. Fritsch GmbH & Co. KG



SINTERING.DATA.SHEET

DR. FRITSCH GmbH & Co. KG
DieselstraBe 8

70736 Fellbach

Tel. 071 1-5 1 8320; Fax 071 1-5 1832 l0

- code: l)irhrtt 90 I0-10

rnain componcnt:
machine tvpc:

B't

DSP-25

bintlcr:
avcr. ()rain size

date :

tcstDcrson:

0(r.09.20 I I

or:
utilisation:

hcatirg by die : X temperaturc rncilsurc-
mcnt bv:

DVTOSCODCI

punches: thclmmouplc: X

terttlrerature: '(' -5tt0 ()20 660 7(X) 110 780

strccific pl'essurc: N/trtttt) 3-5

sintering tinre: 3

bcnding strcngth:
strctch at breirk: tl
avcrage hirrclncss: IIIits 11 1l 12 6c) 6l 63

hardncss scattcrinq: IIt{ll 1a 1< 10-12 1t-13 68-70 66-68 63-65

ilvcragc hardncss: I Itt('
hardne'ss scattcring: I] I{C

rvcight: l1
u'cight aftcr sintering:

\/olulnc r \,' - (/.r on )

DcrtsitY tt) = oi / \') e/t nt r u.u3 tt.90 u.90 u,u9 8.t{J u.t3u

u'cight loss r(; = c( -(;\j

rcl. Wcight loss (rjr = (; ', /
(/(

notes:

Diagramm of the sintering data

660 700

Temperature (t)

Density (D ,= Gs r V)

Attention:

are welconte to ct)ntact Us.

Property of Dr'. Fritsch CnrbH & Co.KC. Transmission only allowcd in cxplicit agreerrent with tho nrarlagcnrcnt.

Diabro-90'1 040.xls Ienglish DSP]
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Specif ication

pRiloHA m.

Dr. Fritsch GmbH & Co. KG
Dieselstarsse 8
D-70736 Fellbach
Telephone : ++49-7 1 1 -51 832-0
Fax: ++49-71 1 -51832-1 59
http. //www.dr-f ritsch.de
E-mai I : powder@dr-f ritsch.de

Datum/Date: 24.01.2012

Kunde / Customer: Produkt / Product:
Diabro-851540

lhr Bestell-Datum / Your Order No Dated: Unsere Auftrags-Nr. / Our Order No.:

Liefermenge / Quantity Delivered: F.N.-Nr.: / F.N-No.:

Analysenergebnisse / Analytical Results:

Siebanalyse / Sieving Analysis:

> 80 pm max. 0,2 "/"
> 63 pm max. 1 "/o
> 40 pm max. 5 7"
< 40 pm > 95 o/" by weight

Ftilldichte / Apparent Density:
3,1 - 3,9 g/cm3

Chemische Analyse / Chemeical Analysis:
Sn 14 - '|'6 

"/o

Zn max. 1o/o
Hydrogen Loss max. O,2'/o

Pre-alloyed Copper - Tin - Alloy with app. 15 % Tin content

Bemerkungen / Remarks:

Dr. Fritsch GmbH & Co. KG



SINTERING.DATA.SHEET

DR. FRITSCH GmbH & Co. KG
DieselstraBe 8

70736 Irellbach
'l'cl. 07 I I-5 I 8-120: lrax 071 I-5 I 832 I 0

porvtler - code:
I)tn lltto-lt.5 I 540

nririn component:
machine type:

t\r
I )S I'-2 5

binder:
aver. Gr:rin size

2'2, nlcohol date:
testtrerson:

|(r.03.9ti
(ia

utilisation:

heating by tlie: X temperature nreasure-

ment by:

l)vroscol)e:
purtches: hermocouple: x

temperature: o(1 500 5+0 5lJ 0 620 660 7(X) 710 7tiO

specific I)ressure:
,\.. tttnt' 25

maclrine pressure:
bor 40

sintering time:
tnin -)

bcnding strcngth:

stretch at breah:
%,

ir!'erirge hardness:
I IIill 9l 89 87 ll (r

hartlness scattering:
I IRI] 90-92 lJ9-90 ri6-lill tt)-lJ6

lveight:
t7

rveight after
sin tcring: t6.ti44 I6.5ri5 l(r.926 I (r.tt-i4

volume:
V=Gs-Gw c tttl | .903 l.U(r5 1.9 l.lt9tt

density:
D=Gs/V ! Lttt' 8" tt5 n.lJ9 [,i.9 I ll.9 I

rveight loss:

C:Ge-Gs g

rel. \\/cight loss:

Gr = G *- 100 / Ce %

notes:

Attcntion:

I)roperty of Dr. I"ritsch KC. 'l ransurission only allolvcd rn cxplicit agreerrent with the mzlnagen'lent.

Diabro 851540 xls [english]



Specification

pRiroHA rv.

Dr. Fritsch GmbH & Co. KG
Dieselstarsse 8
D-70736 Fellbach
Telephone: ++49-71 1-51 832-0
Fax: ++49-71 1 -51 832-1 59
http. //www.dr-f ritsch.de
E-mail : powder@dr-f ritsch.de

Datum/Date:'19.03.2015

Kunde / Customer: Produkt / Product:
Diabro-802040

lhr Bestell-Datum / Your Order No Dated: Unsere Auftrags-Nr. / Our Order No.:

Liefermenge / Quantity Delivered: F.N.-Nr.: / F'N-No.;

Analysenergebnisse / Analytical Results:

Siebanalyse / Sieving Analysis:
> 100 pm
>80pm
>63pm
>40pm
<40pm

Fi.rlldichte / Apparent Density:

Chemische Analyse / Chemeical Analysis:
Sn

Zn
o:

< o,2o/o

<1o/o
<5o/o

> 95 "h by weight

3,2 - 3,8 g/cm3

19 - 21 "/o

max. 1o/o

max.0,2 o/o

Bemerkungen / Remarks:

Dr. Fritsch GmbH & Co. KG



SINTERING.DATA.SHEET

DR. FRITSCH GmbH & Co. KG
DieselstraBe 8

70736 Fellbach

T'el. 071 1-51 8320; frax 071 l-518321 0

porvder - code:

l)iabro ti020.10

main component:
m:rchine tyDe:

C LI

I )S I'-2 5

binder:
nver, (lrain size

2(Zr alcohol
<"tr0 pLrrr

date:

testl)erson:

09.02.9u
(ia

utilisation:

heating bv die: X temperature measure-

rnent by:
I)YTOSCODE:

punches: lhermocoulrle: X

tem Deratu re: o(1 .160 500 5l0 .) 80 620 660 7(X)

sllecilic I)ressure:
.\'ittm: 20

machine pressure:
40

sintering tinre:

n1It1 ,)

bending strength:

stretch at breah:

aver:rge hardness:
IIRI] 9.1 99 ()() ()() ()l 97 ()7

harrlness scattering:
I IItI:} 93 -95 9ti- 1(x) 9ti-99 97 -99 96-9ti 9 7-9u 97 -9u

rveight:
l7

rveight after
sinterins: g l6.ti+ I (r.ll-15 l(r.203 l(r.396 16.68 I 16.7 57 l6.ti22

volume:
V=Gs-Gw c til' t"96 t.9 I ti t.n16 1.839 1.87 t.ll13 l.ll8(r

densitl,:
D=Gs/V si'cnt3 It"59 8.78 8.91 8.92 8.92 I'i"92 It.92

rveight loss:

C:Ge-Cs g
rel. !Veight loss:

Gr=G"100/Ce %

notes:

Attention:

Property of [)r. I"ritsch K(].'l'rarrsnrission only allowecl in explicit agrcement lvith tlrc rlanagement.

Diabro B02040 xls [english]



pRiroHA v.

Specif ication Dr. Fritsch GmbH & Co. KG
Dieselstarsse 8

D-70736 Fellbach
Telephone: ++49-71 1 -51 832-0
Fax: ++49-71 1 -51 832-1 59
http. //www.dr-f ritsch.de
E-mail : powder@dr-frilsch.de

Datum/Date: 27.02.2017

Kunde / Customer:

lhr Bestell-Datum / Your Order No Dated:

Liefermenge / Quantity l)elivered :

Produkt / Product:
Dialloy-8000

Unsere Auftrags-Nr. / Our Order No.:

F.N.-Nr.: / F.N-No.:

Analysenergebnisse / Anatytical Results:

Siebanalyse / TeilchengrciBe:

>45pm
<45pm

Chemische Analyse / chemical Analysis:

max.25 "/"
mtn.75 "/"

balance
9,5 - 10,5 7"
9'5 - 10'5 7"

> 3,5 g/cm3

Cu:
Sn:
Ag:

Fillldichte / Apparent DensitY:
Klopfdichte / Tap density:

HeiBgepresste Probe (bei 'C / 350 kg/cm2 / 3 Minuten)
Hot-pressed Sample

Harte:
Dichte:

Dr. Fritsch GmbH & Co. KG

Bemerkungen / Remarks:
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RASTAR 8CI/30/1CI

RASTAR 80110/1.0

Copper-tin powder alloy silver containing, irregular shape

Item Code:

Product Specification :

Chemieal Composition:

Particle Size:

Element

Copper

Tin

Silver

Silicon

Phosphorus

Aperture in pm

-150 +1"00

-100 +75

-75 +45

_45

Characteristic

Apparent density

Flow

Melting range

Working temperature

Unit

o//o

o//o

o//o

o//o

%

Unit

g/cm3

s/50g

.C

'c

Min

19,0

9,0

9,0

Max

0,5

7

50

50

Min

3

40

40

lssue Date: 20.08.2011

Max

81,0

11,0

1,1-,0

o)

0,1

Method

tso 3923-2

rso 3923-1

Min

4,0

750 810

760 760

Max

4,5

Physical Properties:

6")ffi
LINBRAZE S.r.l,. - brazi
C/da Torre Chimera s/nc -

r64Tei. +39 A922 871694
www.lin braze. com
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