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TUNURILE AKRUPPO
di n f a’'™Ha
Pal at ul ui Cul turii | a Hi

Cel e d o uMruppoucalibru 78,5 mmAt u n u l), ad fest &ustruite in
1871 Hi nt ©mpi nt ¢ € &dh Mareadinf a Mdatului Culturii. Ele au fost
donate de regele Carol | al Romaniei in anul 1883, la dezvelirea sbaiminitorului
ARtefan cel Mar e 'Hi SfOnt . Aceste tunuri sur
de pe fronturile din Bulgaria, capturate de la turci.

Dezvelirea monumentului a avut loc cu ocazia celeadd- a vizite a lui Carol | la
| aa Hit ot odatt ca prima vizitt dupt "~ ncoronare

Cele dout tunuri avoOnd i neZ@ri p elislpredad é AF Al
Tunul Krupp cu calibrul de 78,5 mm este cel mai probabil modelul istoric cunoscut

sub denumirile de 8 ¢cm Kanone C/ 64 (sau var.
Kanone C/73. Aceste tunuri au fost fabricate
|l att detaliile tehnice specifice, care pot v
variantele na'Hional e, cum ar fi cele folosit

Caracteristici generale
Tip: Tun de c©O©Omp cu ‘loaded).r care prin culatt (b

3



Materi al : O "He | turnat, o tehnologie avansa
superioart fa™HMt de bronz sau fier.

Mecanism de "~ nchidere: C n ¢ hygrigmiatic avedgecbteectp a n £
mechanism).

Mobilitate: Transportat de obicei de 6 cai.

Specifica™Hii tehnice (combinate pentru model
Calibru7 8, 5 mm (sau 3.09 ™Moli [/ 8 c¢cm nominal)

Lungi me-393iHgLV2b ¢alibre) pentru C/64; ~1,57 m (L/20) pentru C/73

Greutate ~ n p6b@7o0Ky €/64);e-850 kg éCéBe@, medel ulterior)

Greutatea proiectilulut 4 , 34 kg (obuz); ~4,6 kg (shrapnel)
Viteza ini H a¥ditm/saC/gdy oi ect i | ul ui

Razt maxi mkt3dB kma@€HmeéKm pgOmL flusncdHi e de muni
Cadru/ At aHament

Cadrul (afet) romanesc era din leohm ulm sau stejar, spre deosebire de cel metalic otoman

Aceste tunuri au jucat dlorc dindl8771878diindrfdloaite t ~ n
de ambele parHumpfuatci di tect de | a Krupp, i
buct Hi "munelBwBer.i okarrae maj or i t L Hi i tunwuril or
|l oaded) ale vremi.i datorittkt ratei de foc sup



Stare de conservare:

Structura din | emn Hi met al a tunurilor proe
met al 'Hi l emn | i pst.

El ementele de mi Hcare ale tunuril or sunt f un




El

El

ement el

ement el

e

e

di

di

n

n

| e mn.

met al

prezintt

prezintt

at ac

pr oduHi

fungic

de

act

c

or



CERCETI RI
T.A.B.O.R

lordache Lozonschi nr. 9 IASIcod 700066 ROMANIA Telefon/Fax: 0232.214011, E-mail: cmctaboriasi@yahoo.com

CENTRUL MITROPOLITAN DE

134/09.12.2025

BULETIN DE ANALIZE FIZICO -CHIMICE

Proba alumal i zat t:
De ™Hi nGdampl:exul Nati onal Muzeal
Met oda deSpeaemncalrioZdto:it ometri e de FI
Rezul tate Hi concl uzi
Rezultate analiza o mp o zi "Hi e el eXRE)nTunall L
Nrcrt/fPunct anal |Elemente (XRF) Interpretare
1 Teavit mar e |Fe, O "He | car
urme Cu,Ni,Pb,Mn dur, carbon cca
2%
2 Afet Fe, O "He | car
urme Cu,Ni,Pb,Mn carbon cca 1%
3 Ornament Cu,Sn,Zn, bronz
urme Fe,Pb,Bi
4 Cerc met al |[Fe, O "He | car
urme Cu,NiPb,Mn,Mo| carbon cca 2%
5 Disc metalic Cu,Sn,Zn, Bronz dur
urme Fe,Pb,Bi,Sb
6 Aur ub r oat t Fe, Pb, OHel <car
urme Cu,Zn, Mn aliat
7 Rul ment r o{Cu,Sn,Pb,Zn Bronz plumbuit
8 Havit mict |Fe, O "He | car
urme Cu,Ni,Pb,Mn carbon cca 2%

Mol dov a

uor esc

mat er |




SCi'ApS Material Report | 0928 am, 111062025 ()

#5849
ALLOY
Carbon Steel 979 - X200-30448
2. Carb 1-2 Moly 94.5 sonamon - B.000000
3- 1215 922
Mn 0.225% +0.0: SAMPLE K
Tun 1 Teava
Fe 99.13%
on
N 0.040%
[ y
cu 0.562%
Po 0.042%
. .
Fig.1 Heavt tun 1
SClApS Material Report oe:gan.noeigég (x]
ALLOY
Carbon Steel 65 1 xa0030446
Carb 1-2 Moly &54 F——
12L14 651
. 0.155%
Tun 1 Afet
Vi 0.062%
. 0.228%
Fe %6.69%
- 0.027%
cu 0.110%
Zn 0276%
As_ 0.085%
Mo _  ooos%
K 0254%
b 211%

Fig.2 Afettun 1

SCi'ApS Material Report | 09:29 am, 11/06/2025 ()

#3851

ALLOY
CDA 922 60.1 SERAL S X200-30446
2- CDA 903 59.1 stocamon 0000000
3- CDA 836 s57.9

s 0.323% snn

E Tun 1 Omament

e

Fo 2.94%

Ni

N 0.091%

cu

cu 73.31%

Zn

Zn 6.58%

Se 0.402%

Sn 14.45%

Pb

Pb 1.79%

Bi

LU 0.121%

Fig.3 Ornamentun 1



SCI'}\pS Material Report | 09:31am, 11062025 ()

#3852
ALLOY
Carbon Steel 93838 X200-30446
1215 96.1 . » 0000000

0.000000
Carb 1-2 Moly 95.5

Q.. 0.041% —

Mn 0.527% T
L

Fe 99.10%

N 0.027%

Su 0.120%

zn 0.115%

Mo ..  0.020%

(] 0.053%

FigdCer ¢ met @nilc 1 roatt

SCI'ApS Material Report | 0931 am, 11062025 ()
#853
ALLOY
No Grade Match xa0030048
« 0000000
0000000
. 0429%
Tom Corc 1
Y 0.152%
.. 0.173%
Fe 1.01%
.1 0.110%
Cu 7501%
Zn 238%
As 120%
Se 0.143%
sn 14.59%
sb
0.556%
P 407%
[ % 0.178%

FigbDi sc mettadll i ¢ roatt

v Material Report | 09:32 am, 11/06/2025
SciAps =9
ALLOY
Carbon Steel 702 . X200.30448
Carb 1-2 Moly 67.2 el
12L14 66.1
LE 6.04
c '\lu; 1Cerct
r 0.030%
M "
n 0.132%
Fe 91.53%
cu 0.835%
Zn 0.129%
] 1.27%

Fig6fur ub tund at t



iv Material Re 09:33 am, 11/06/2025
SCl Aps laterial Report am, 11/ i#ass o

ALLOY

CDA 932 155 - xz00-3048
2- CDA 544 58 ¥ i
3- CDA 922 84

L. 0.305% o

Fe Tun 1 Rulment

Fe 5.71%

Su 72.56%

on 277%

As 0.095% +0.04

- 0.159%

sn 15.00%

Pb 3.34%

B 0.062%

.

\/ Material Report 09:35 am, 11/06/2025
SciAps 2025 @
ALLOY
Carbon Steel 99.0 . X200 30440

Carb 1-2 Moly 956 s 00000
1215 93.7
Mn 0.269% +0.019 o
Tun 2 Teava
Fe 99.22%
N 0.032% £0015
Su 0.451%
E_b“ 0.040% +0.019

Fig8'He a wh 1

Expert,

Prof.univ.dr.habil.Nicoleta Vornicu

\* IN
Ny CONSERVARE .|
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CENTRUL MITROPOLITAN DE
CERCETI RI
T.A.B.O.R

lordache Lozonschi nr. 9 IASIcod 700066 ROMANIA Telefon/Fax: 0232.21401%, E-mail: cmctaboriasi@yahoo.com

13509.12.2025

BULETIN DE ANALIZE FIZICO -CHIMICE

Proba amwad i zat t:
De ™Hi nGdampl:exul Nati onal Muzeal Mol dov a

Met oda deSpeaemncalrioZdto:it ometri e de Fl uoresc
Rezul t ate Hi concluzii

Rezultate analiza o mpo zi "Hi e el eXRE)iTunall £ mat er i al ¢

NrcrtfPunct anal |Elemente (XRF) Interpretare

1 Maner Cu,Sn,Zn, Bronz
urme Fe,Pb,Bi,Sb

2 Afet Fe, O "He | car
urme Cu,Ni,Pb,Mn carbon cca 1%

3 Cerc met al |[Fe, O "He | car
urme Cu,Ni,Pb,Zn carbon cca 2%

4 Di sc met al {CuZn,Pb Al amt cu

5 Balama Fe, O "He | car
urme Cu,Ni,Pb,Mn carbon

6 Cap Hurub Fe, O™Hel <car
urme Cu,Zn, Mn carbon cca 2%

7 Havit | egtt|Fe, O™Hel <car
urme Cu,Zn, Mn carbon cca 2%
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SciAps

Material Report

09:37 am, 110672025 ()

#859

ALLOY

2- CDA 521

CDA 524 913

87.2

3- CDA 519 700

0.118%

89.64%

0.390%

0.310%

9.24%

0.191%

0.112%

SciAps

Material Report

SERIAL # X200-30446

ses Locanon  0.000000
0.000000

ARCOU

SAMPLE D

Tun 2 Maner

08:38 am, 11/06/2025
x5

ALOY

-12L14 5

18

0.223%

0.058%

0.118%

o5.68%

D.044%

0.471%

0.357%

0.244%

0.010%

0.160%

0.225%

266%

SciAps

Carbon Steel 559
2- Carb 1-2 Moly 532

Tun 2 Atet

X200-30445

0.000000
0.000000

Material Report | 09:39.am, 11/06/2025 ()
#3651

ALLOY

3-12L14

Cr

i3 g7y

87.3

0.127%

98.84%

0.047%

0.431%

0.256%

0.081%

0.215%

3 Cerc

Carbon Steel 939
2- Carb 1-2 Moly s0.7

met al

c

X200-30446

0.000000
0.000000

Tun 2 Cerc 2

roat

12

mar



SCI'}\pS Material Report ~ 09:40 am, 1|:ae-‘§:§g o

No-Grade Match . -

% 0.000000
0.000000

0.128% .
Tun 2 Cere 1 Capac

1.82%

0.124%

T1.21%

19.01%

0.157%

1.77%

1.28%

0.588%

324%

0.652%

Fig. 4 Disc metalic roatt tu

SCl'ApS Material Report = 09:41am, 11/06/2025 ()

#3863
ALLOY
Carbon Steel 952 X200.30446
Carb 1-2 Moly 91.8 e e
12L14 877
L 0.064% .
:f — Tun 2 Balama
N 0.196%
Cu 0.335%
2n 0.136%
As_ 0.152%
Mo ..  0006%
Po 0.174%
Fig. 5 Balama tun 2
iv Material Report = 09:41 am, 11/06/2025
SciAps 2025 @
ALLOY
Carbon Steel 934 i X200.30440
12L14 899 R

Carb 1-2 Moly 89.9

S 007% o000
Tun 2 Balama

Mn 0.207% + 0021

Fe 98.67%

N 0.035% £0017

Cu

Su, 0.375%

2n 0.112%

As 0.106% 00

Mo = 0.005% 0.00

Pb

Pb 0470%

Fig. 6 Cap Hurub tun 2
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ScivApS Material Report |~ 09:42 am, 11/06/2025 ()

#865

ALLOY
Carbon Steel 952 e X2003048
2. Carb 1-2 Moly s1.8 FaLocaon B D000
3- 1215 8s.0

Mn

Manganzss 0.221% SAMPLE I

N Tun 2 Balama

Fe 98.76%

LB 0.141%

Cu 0.648%

As 0.180%

Pb 0.045%

Fig. 7 Heavi |l egaturt tu

Expert,

Prof.univ.dr.habil.Nicoleta Vornicu

/%0
f A EXPERT
CONSERVARE - iy, *
- INVE :
BloLoaice g HMSJ;.GEAT" ®
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Conservarea activtt a | emnul

Ro'te celor dod tunuri au fost realizate din lemn de stejar (fiecaretragdnd cte 6 obezi

‘H douktsprezece sf#)), butuci dinboronzhi ~ nctl "Hat e cu cercuri
ro'te prezentau obeii s pi "He r u pHlemnul érazoxidattuanu s 4 pderanktd "H
ancrasdt

15
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Etapele conservirii active aplica

- demontarea ansamblului pe el emente compon

- det a élanergebor din metal
prelevarea de probe pentru efectuarea v e sldr biojpgicéli i

M\i :I.'I

de suprafa™t din zona

Sau prelevat probe
Sabour aawdfectud) prpparatel nc u b

pl Lci Petri cu mediuwu _
mi croscopice din culturile ofHisnuwtba.l i €n chr r.
parte din genurile Aspergill us ‘'Hi Penicilliu

16
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Tndep.rtareaobezibr 'H a spi'klor rupte




- indepgrtarea unorlemente mpr opr i i pi e &diere dnplastith t e

- curt™Mi re chi,mi ct ‘'Hi mecani ct

19
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tratamente antifungice

20



- consolidare
Consolidarea lemnului original-a realizat prin pensularén trei straturi de
consolidantde lao concentrde mai slak la oc 0 n ¢ e nMmiaimMmaréH{pentru a se facilita
impregnarea fibrei lemnoage profunzime).

21



.

completare cu elemente noi
Elementele noi au fost realizate din lemrade e e & 'Bl@u Tesnnul original (stejar).

22






- refacerea structurii de rezisten'Ht
Montarea obezilorHl a s p i "Heilpnrprelucrare la fal locului, realizanduse
finisaje pe specificul i e acotHr e i

24
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integrarea cromatica lemnului nou

27



- conservarea finalt

28



asamblareguturor elementelor componente.
S-arealizatgresaeaosiilor.

29



Ro'ite Tnainte Wl dupk conservarea activ

£33 4
ECOoNE~
De peste jur /" _vaq

cp'p" :

~

CONSTRUIM

ROMANIA

30



Etapele conservdirii acrmetav e apl i cat

- curt™™ire chimict Hi mecani ct,
- completarea cu piuli™e Hi Huruburi Il a r o Hi
- conservare finalt.

31
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