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Attachment SIS - NIB-CH Broken Wheel Pictures:  
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Informazioni generali sul presente rapporto intermedio 

 

Il presente rapporto è stato redatto esclusivamente ai fini della prevenzione di incidenti e 
quasi incidenti nell’esercizio di ferrovie, impianti a fune e battelli. L'inchiesta di sicurezza e il 
presente rapporto espressamente non hanno lo scopo di determinare colpe o responsabi-
lità.1 Se questo rapporto viene utilizzato per scopi diversi dalla prevenzione degli infortuni, 
si deve tenere in debito conto questo fatto. 

 
 
Nel presente rapporto, per motivi di tutela della personalità, si utilizza la forma maschile per 
tutte le persone fisiche e le loro funzioni, indipendentemente dal loro sesso. 
 
 
La versione di riferimento (originale) del presente rapporto è redatta in lingua tedesca. 
 
  

 
1 Articolo 15 della legge federale sulle ferrovie del 20 dicembre 1957 (Lferr), stato 1° gennaio 2022 

(RS 742.101 
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1 Fatti 

1.1 Dinamica dell’evento 
Il 10 agosto 2023 il treno merci 45016, operato da FFS Cargo e composto da due 
locomotive (BR 185) e 30 carri merci di vario tipo, stava percorrendo la tratta da 
Chiasso a Basilea. Circa 10 km dopo l’ingresso nel portale sud della galleria di 
base del San Gottardo – al km ferroviario 47 – un frammento si staccava dalla 
ruota (Figura 2) del primo assile in direzione di marcia dell’11° carro, seguito a 
breve distanza da altri frammenti di ruota (figure 3–4). In quella zona l’infrastruttura 
mostrava lievi danni alle traverse biblocco in cemento armato. Da quel momento 
in poi l’assile pendeva in diagonale sotto il carro. Il treno merci proseguiva la corsa 
per altri 4 km circa, senza lasciare tracce rilevanti sull’infrastruttura. Poco prima 
della stazione multifunzionale di Faido, circa 17 km dopo il portale della galleria, in 
corrispondenza del km ferroviario 40.4 si staccava un ultimo frammento di ruota. 
L’assile, sospeso in posizione obliqua sotto il carro, urtava le traverse monoblocco 
in cemento armato davanti al deviatoio di cambio corsia di Faido, distruggendo tutti 
i meccanismi di azionamento dello scambio. Il danneggiamento dello scambio pro-
vocava il deragliamento e parziale ribaltamento in galleria dei successivi sedici 
carri merci. Il convoglio si spezzava in due tra il 13° e il 14° carro e alcuni vagoni 
finivano sul binario deviato (Figura 1). 

 
Figura 1: Rappresentazione schematica della posizione dei carri dopo il deragliamento e 
l’arresto del treno merci. 
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1.2 Considerazioni generali 
Il 15 agosto 2023 il SISI ha informato ufficialmente le aziende direttamente inte-
ressate in merito all’apertura di un’inchiesta mediante rapporto preliminare. 
Ai sensi dell’articolo 23 paragrafo 1 lettera b della direttiva (UE) 2016/798 del Par-
lamento Europeo e del Consiglio dell’11 maggio 2016 sulla sicurezza delle ferrovie, 
in data 17 agosto 2023 il SISI ha provveduto a informare anche l’organo d’inchiesta 
della Svezia (NIB-SE), quale Stato di immatricolazione del carro deragliato, e 
l’ERA2 in merito all’apertura di un’inchiesta. 

1.3 Raccolta delle prove in galleria 
Circa 10 km dopo il portale sud (km ferroviario 47) è stato ritrovato un primo fram-
mento di ruota accanto al binario (Figura 2). 

 
Figura 2: Primo frammento staccatosi dalla ruota (foto scattata fuori dalla galleria). 

A poca distanza dal punto di ritrovamento del primo frammento sono stati indivi-
duati altri frammenti di ruota (Figura 3). 

 
Figura 3: Altro frammento di ruota (foto: in galleria). 

L’ultimo frammento è stato rinvenuto poco prima della stazione multifunzionale di 
Faido (all’incirca al km ferroviario 40.4) (Figura 4). 

 
2 ERA: European Union Agency for Railways 
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Figura 4: Ultimo frammento di ruota (foto: in galleria). 

Dopo l’arresto del treno, il carro 11 si trovava all’altezza del km ferroviario 39.9. 
L’assile 1 (Figura 5) del suddetto carro era ancora sospeso in posizione obliqua 
sotto di esso. 

 
Figura 5: Assile 1, carro 11: foto scattata dopo il recupero dell’assile. In rosso: frammenti 
mancanti sulla ruota destra. 

Si tratta di una sala montata di tipo BA 390 (allegato 2, Figura 14). 

1.4 Ruota di tipo BA 390 
La ruota fratturata è una ruota monoblocco di tipo BA 390 (Figura 6) con un carico 
per asse di 22.5 t. La qualità dell’acciaio è ER7. La ruota è stata fabbricata nel 
2008. 
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Figura 6: Disegno del tipo di ruota BA 390 (fonte: disegno del tipo). 

Dalla sua ultima manutenzione (IS23), l’assile ha percorso circa 140 000 km. Il dia-
metro della ruota era di 862 mm. Le suole dei freni sono di tipo LL (suole in mate-
riale composito). 

1.5 Esame metallurgico 
L’assile 1 e in particolare la ruota andata distrutta e i relativi frammenti raccolti in 
galleria sono stati esaminati dal punto di vista metallurgico. 
Le ruote degli assili 2–4 del carro 11 sono state sottoposte a controlli non distruttivi 
(esame a ultrasuoni ed esame magnetoscopico). 
L’esame metallurgico ha prodotto i seguenti risultati non conclusivi. 

1.5.1 Ruota fratturata 
La ruota fratturata è stata oggetto di documentazione macroscopica, nonché di 
indagini frattografiche, al microscopio ottico e al microscopio elettronico a scan-
sione. 

1.5.1.1 Documentazione macroscopica 
Il frammento grande (Figura 7) presenta su entrambi i lati cricche a fatica con di-
verse fessure aperte che partono dalla superficie di rotolamento (tensioni proprie). 
Le cricche si sono propagate dalla superficie di rotolamento fino al disco. 

 
3 IS2: livello di manutenzione 2, come da manuale di manutenzione VPI 04. 
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Figura 7: Fessura aperta originatasi dalla superficie di rotolamento. 

1.5.1.2 Indagine frattografica 
Tutte le superfici di frattura presentano cricche a fatica che partono dalla superficie 
di rotolamento. 

 

  
Figura 8: Foto delle superfici di frattura. Frecce gialle: cricca propagatasi dalla su-
perficie di rotolamento fino al disco. 

Fessura aperta originatasi dalla 
superficie di rotolamento 

Cricche sull’intero spessore  
della corona della ruota 

Frattura di strappo residua 
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1.5.1.3 Indagine al microscopio ottico 
L’indagine al microscopio ottico evidenzia l’orientamento sia obliquo che verticale 
delle cricche rispetto alla superficie di rotolamento (Figura 9). 

 
Figura 9: Cricche a sviluppo obliquo e verticale rispetto alla superficie di rotola-
mento. 

1.5.1.4 Indagine al microscopio elettronico a scansione 
A livello microscopico si individuano vari punti di innesco della frattura sulla super-
ficie di rotolamento (Figura 10). 

 
Figura 10: Punti di innesco sulla superficie di rotolamento (frecce gialle). 

1.5.2 Esame degli altri tre assili 
L’esame a ultrasuoni delle tre sale montate 2–4 non ha evidenziato difetti volume-
trici nelle corone delle ruote. 
L’esame magnetoscopico ha prodotto, per le sale montate 2 e 3, riscontri di fessure 
lineari (circa 25–35 mm di lunghezza) in direzione assiale sulla superficie di roto-
lamento lungo l’intero perimetro. 
Sulla sala montata 4 si sono registrati solo sporadici riscontri di fessure lineari 
(circa 15 mm di lunghezza) in direzione assiale sulla superficie di rotolamento. 

Superficie di rotolamento 
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Figura 11: Esami magnetoscopici alle sale montate 3 e 4. 

Questi riscontri verranno successivamente sottoposti anche a esame metallogra-
fico e i relativi risultati documentati nel rapporto finale. 

1.6 Safety Alert System, Joint Network Secretariat, JNS Broken Wheels 

1.6.1 Safety Alert System 
Il Safety Alert System SIS è un sistema che consente alle autorità di sorveglianza 
e d’inchiesta di scambiarsi avvisi di sicurezza. 
Le autorità di sorveglianza e d’inchiesta sono tenute a segnalare informazioni re-
lative a pericoli che, a loro avviso, ... 
... riguardano difetti di progettazione e non conformità o malfunzionamenti; 
... riguardano le dotazioni tecniche, incluse quelle dei sottosistemi strutturali; 
... sono nuovi o imprevisti, per cui c’è il rischio che non siano adeguatamente con-

trollati; 
... possono causare un evento imprevisto o un incidente significativo o persino 

grave; 
... possono essere rilevanti per più di un soggetto. 

1.6.2 Joint Network Secretariat  
Il Joint Network Secretariat (JNS) è stato istituito nel 2012 per le reti NSA4 e NRB5 
allo scopo di coadiuvare l’ERA nell’individuazione di problemi e nell’organizzazione 
dello scambio di pareri e soluzioni all’interno e tra le reti. 

1.6.3 Safety Alert e attivazione della JNS Urgent Procedure «Brocken Wheels» 
Negli anni 2016 e 2017 si sono verificate in Italia e in Belgio svariate rotture e 
cricche ai danni di carri merci con ruote di tipo BA 314 e BA 004 (Figura 12). 

 
4 NSA: National Safety Authority 
5 NRB: Network of Representative Bodies 
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Figura 12: Tipi di ruote soggetti a rotture e cricche (estratto del documento JNS). 

A seguito dei vari episodi, nel 2017 le autorità di sorveglianza italiane e belghe 
hanno emesso un Safety Alert. 
L’autorità di sorveglianza italiana ha proposto al JNS una Urgent Procedure. 
A seguito di ciò, il JNS ha deciso di costituire la task force «Urgent Procedure JNS 
Broken wheels». 
La task force «Urgent Procedure JNS Broken wheels» si è occupata di analizzare 
i casi.  
Il 28 luglio 2017 sono stati definiti provvedimenti a breve e lungo termine per limi-
tare i rischi in fase di esercizio e manutenzione delle sale montate (allegato 1) e 
sono state presentate varie proposte di modifica a norme e regolamenti. 
Per quanto riguarda le cricche nella corona della ruota di tipo BA 004, il documento 
afferma che in alcune applicazioni la probabilità che si inneschino difetti di origine 
termica è maggiore. 
Conclusa la «Urgent Procedure JNS Broken wheels», il Joint Network Secretariat 
ha stabilito con una «Normal Procedure Task Force Broken wheels» la seguente 
modalità di lavoro: 
- Raccolta di feedback dai provvedimenti definiti nel documento finale del JNS 

«Broken Wheels»; 
- Monitoraggio dello stato di attuazione dei provvedimenti a lungo termine; 
- Se necessario, analisi di nuovi casi. 
 
Il 28 novembre 2019 è stato pubblicato il documento6 «Normal Procedure Task 
Force Broken wheels». 

  

 
6 JNS Broken wheels - Output 

https://www.era.europa.eu/system/files/2022-11/jns_np_tf_broken_wheels_final_output_en.pdf
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2 Analisi 

2.1 Considerazioni generali 
I componenti critici per la sicurezza sono componenti che, in caso di cedimento o 
guasto, possono causare direttamente un incidente di grave entità. 
Le sale montate di un carro merci rientrano in tale categoria. Il cedimento di un 
assile o di una ruota durante la corsa provoca una perdita di direzione dell’asse e 
successivamente il deragliamento del convoglio. 

2.2 Aspetti tecnici 
Il presente rapporto intermedio non documenta un’analisi conclusiva. Alla luce dei 
fatti disponibili ad oggi, tuttavia, è possibile affermare quanto segue: 

• i frammenti di ruota rinvenuti in galleria prima della stazione multifunzionale di 
Faido possono essere attribuiti all’assile 1 (primo in direzione di marcia) del 
carro 11 (carro di tipo Laaiis n. 24 74 4220 466-2 del detentore di carri  
TWA 7); 

• la forma della ruota BA 390 è analoga a quella del tipo BA 004. Il materiale 
era, per entrambi i tipi di ruota, acciaio di qualità ER7. 

2.3 Esiti dell’esame metallurgico sulla ruota fratturata 
La ruota fratturata ha ceduto per snervamento (cricche per fatica) a seguito della 
formazione di cricche sulla superficie di rotolamento. La cricca si è propagata nella 
ruota fino a provocarne la rottura. Più cricche, orientate più o meno verticalmente 
rispetto alla superficie, si sono propagate parallelamente le une alle altre. La cre-
scita delle cricche è avvenuta in un arco di tempo prolungato. La superficie di ro-
tolamento presenta numerosi altri inizi di cricche. 
Nel rapporto finale saranno specificati ulteriori dettagli in merito all’esame metal-
lurgico. 

2.4 Aspetti operativi 
Alla data di pubblicazione del presente rapporto intermedio non vi sono prove di 
anomalie operative preesistenti che avrebbero potuto causare il deragliamento. 
  

 
7 TWA: Transwaggon AB 
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3 Rapporto intermedio 

La legislazione svizzera prevede la seguente regolamentazione nell'ordinanza 
concernente le inchieste sulla sicurezza in caso di eventi imprevisti nei trasporti 
del 17 dicembre 2014 (OIET) ), stato 1° settembre 2023 (RS 742.161) relativa a 
possibili misure d’urgenza: 
Art. 44 Rapporto intermedio 

L’ufficio d’inchiesta comunica immediatamente al dipartimento e all’ufficio fede-
rale competenti, in un rapporto intermedio con relative raccomandazioni, i risul-
tati essenziali dell’inchiesta che sono importanti ai fini della prevenzione di eventi 
imprevisti e che potrebbero richiedere provvedimenti immediati. 

Sulla base delle indagini in corso e dei risultati ottenuti finora, il SISI è giunto alla 
conclusione che potrebbero essere necessarie misure d’urgenza e sta quindi 
preparando questo rapporto intermedio all'attenzione delle Autorità competenti 
e del Dipartimento. 

 
Gli esiti qui riportati non sono conclusivi e necessitano di ulteriori indagini 
sulle circostanze e sulle cause dell’incidente. 
I dettagli sulla dinamica e sulle cause dell’incidente saranno illustrati nel rapporto 
finale. 

https://www.fedlex.admin.ch/eli/cc/2015/26/it#art_44
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4 Raccomandazioni di sicurezza 

4.1 Raccomandazioni di sicurezza 

L'ordinanza concernente le inchieste sulla sicurezza in caso di eventi imprevisti 
nei trasporti del 17 dicembre 2014 (OIET) ), stato 1° settembre 2023 (RS 
742.161), prevede in materia di raccomandazioni di sicurezza la seguente rego-
lamentazione: 
Art. 48 Raccomandazioni di sicurezza 
1 Il SISI rivolge le sue raccomandazioni di sicurezza all'ufficio federale compe-
tente e ne informa il dipartimento competente. In caso di problemi di sicurezza 
urgenti informa immediatamente il dipartimento competente. Può prendere po-
sizione sui rapporti di attuazione dell'ufficio federale all'attenzione del diparti-
mento competente. 
2 Gli uffici federali informano periodicamente il SISI e il dipartimento competente 
sull'attuazione delle raccomandazioni di sicurezza o sulle ragioni per cui hanno 
rinunciato a prendere misure. 
3 Il Dipartimento competente può conferire all'ufficio federale competente man-
dati di attuazione di raccomandazioni di sicurezza. 

Allo stesso modo il SISI invita tutti gli enti, le aziende e i singoli a contribuire ad 
un miglioramento della sicurezza nel settore dei trasporti pubblici, conforme-
mente alle raccomandazioni di sicurezza pronunciate. 
Il SISI pubblica le risposte dell’Ufficio federale competente sul sito www.sisi.ad-
min.ch. Con queste informazioni il SISI offre un quadro aggiornato riguardo 
all’attuazione della relativa raccomandazione di sicurezza. 

 
Ai sensi dell’articolo 26 paragrafo 2 della direttiva (UE) 2016/798 del Parlamento 
Europeo e del Consiglio dell’11 maggio 2016 sulla sicurezza delle ferrovie, il SISI 
raccomanda all’Ufficio Federale dei Trasporti (UFT) di trasmettere all’ERA e all’au-
torità di sorveglianza del Paese membro (NSA-SE8) in cui è immatricolato il carro 
le seguenti raccomandazioni di sicurezza: 

4.1.1 Provvedimenti a breve termine di limitazione dei rischi  

4.1.1.1 Deficit di sicurezza 
Le ruote sono componenti critici per la sicurezza, che in caso di cedimento pos-
sono direttamente causare un incidente di grave entità. 
A prescindere da quale sia la causa originaria, una cricca – una volta innescata – 
si propaga lentamente nella ruota. La sua crescita prosegue incessante a seconda 
del numero di cicli di carico fino a provacare la rottura della ruota. 
Ad oggi, lo stato della tecnica dei dispositivi di controllo dei treni presenti a livello 
infrastrutturale in Svizzera non consente di rilevare una cricca in una ruota. Du-
rante i controlli tecnici dei treni è possibile individuare una cricca solo limitata-
mente, ossia soltanto se di dimensioni rilevabili e se localizzata nell’area visibile 
della ruota. 

 
8 NSA-SE: National Safety Authority Sweden 



Rapporto intermedio N. reg.: 2023081002 

 

Servizio d’inchiesta svizzero sulla sicurezza Pagina 14 di 17 

I primi esiti dell’inchiesta e i primi risultati dell’esame metallurgico evidenziano una 
similitudine con le rotture di ruote oggetto della prima «JNS Procedure Broken 
wheels». 

4.1.1.2 Raccomandazione di sicurezza n. 183 
Il SISI raccomanda all’Ufficio Federale dei Trasporti (UFT) di procedere a un’esten-
sione dei provvedimenti definiti nell’ambito della prima JNS Urgent Procedure per 
limitare i rischi in fase di esercizio e manutenzione delle sale montate (cfr. estratto 
all’allegato 1 del presente rapporto) alle sale montate della serie BA 390. 

4.1.2 Attivazione di una JNS Procedure  

4.1.2.1 Deficit di sicurezza 
Le sale montate sono componenti intercambiabili, che non possono essere attri-
buiti a singoli carri. La sala della serie BA 390 è in uso presso vari detentori di carri 
in Europa. 
Manca tuttavia una panoramica a livello sovranazionale del numero di assili della 
serie BA 390 in esercizio. 
Come risulta dai primi esiti dell’inchiesta, la rottura della ruota nella galleria di base 
del San Gottardo evidenzia una similitudine con le rotture di ruote oggetto della 
prima «JNS Procedure Broken wheels». Questo denota l’esistenza di un problema 
sistemico che accomuna le diverse rotture di ruote. 

4.1.2.2 Raccomandazione di sicurezza n. 184 
Il SISI raccomanda all’Ufficio Federale dei Trasporti (UFT) di chiedere all’ERA l’at-
tivazione di una «JNS Procedure». 

4.2 Provvedimenti adottati 
• Dopo la presentazione dei primi risultati dell’esame metallurgico il SISI ha 

emesso un Safety Alert.  

• Anche il detentore del carro (ECM9) ha emesso un Safety Alert nel SAIT10 
relativamente a un possibile impatto sulla sicurezza dell’esercizio a seguito 
del cedimento di un componente critico per la sicurezza. 

• Ai sensi dell’articolo 23 paragrafo 1 lettera b della direttiva (UE) 2016/798 del 
Parlamento Europeo e del Consiglio dell’11 maggio 2016 sulla sicurezza delle 
ferrovie, il SISI invia per conoscenza una copia del presente rapporto interme-
dio all’organo d’inchiesta NIB-SE e all’ERA 

 
 

  

 
9 ECM: Entity in Charge of Maintenance (ente responsabile della manutenzione). 
10 SAIT: Safety Alert Information Tool per ITF - detentori di carri ed ECM. 
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l presente rapporto intermedio è stato approvato dalla Commissione del Servizio d’inchiesta 
svizzero sulla sicurezza (SISI) (art. 10 lett. h dell’ordinanza del 17 dicembre 2014 concer-
nente le inchieste sulla sicurezza in caso di eventi imprevisti nei trasporti). 

 
Berna, 22 settembre 2023 Servizio d’inchiesta svizzero sulla sicurezza 
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Allegato 1 
 

Provvedimenti immediati – estratto del documento Taskforce Broken wheels 
 

 

 
Figura 13: Estratto del documento «Taskforce Broken wheels» 
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Allegato 2 

 
Figura 14: Sala montata BA 390. 



 
Settore ispettorato e controlli 

 

 

Agenzia Nazionale per la Sicurezza delle Ferrovie 

Via Alamanni, 2     50123 – FIRENZE     Italia 

 

Tel.+39 055 2989701- 02   +39 06 41582379   + 39 06 48880621  Fax +39 055 2382509 

www.ansf.gov.it   agenzia.sicurezza@ansf.gov.it   agenzia.sicurezza@pec.ansf.gov.it 

codice fiscale 94165250484                                                                                               

  Imprese Ferroviarie – merci 

 

Imprese Ferroviarie di cui al D.M. 5/8/16 

 

Imprese Ferroviarie in corso di 

certificazione 

 

Imprese Ferroviarie - manovra 
 

 
  

Soggetti Responsabili della Manutenzione 

carri  

 

Detentori - carri  

 

 p.c. ASSOFERR - Associazione Operatori 

Ferroviari e Intermodali 

 

 p.c. MINISTERO DELLE INFRASTRUTTURE E DEI 

TRASPORTI 

Direzione Generale per le investigazioni 

ferroviarie e marittime 

Via dell’Arte, 16 

 00144 Roma 

Oggetto: Rotture delle ruote dei veicoli merci. Misure mitigative a lungo termine definite dal 

JNS. Normal Procedure Task Force “Broken wheels” – Documento finale 

Riferimento:    nota ANSF 9024/2017 del 09/08/2017 

Allegati:         [1] JNS-NP-TF-Broken wheels-Final output 

           [2] Template for analysis cracked wheels 

 La task force istituita all’interno del JNS sulla tematica in oggetto ha effettuato ulteriori 

analisi che hanno portato all’elaborazione del documento finale, riportato nell’allegato [1], che 

sostituisce le misure a breve termine comunicate con il Safety Alert di cui alla nota a riferimento. 

Tale documento finale definisce le misure a lungo termine, proponendo l’aggiornamento degli 

standard, delle procedure e degli accordi contrattuali.  

 Le misure indicate nell’allegato[1] devono essere osservate da parte di tutti i soggetti 

interessati al fine di garantire un livello di sicurezza adeguato e la creazione di uno spazio ferroviario 

unico europeo (SERA), rendendone edotte tutte le parti coinvolte all'interno della propria 

organizzazione. 

 L’allegato [2] contiene il modello che dovrà essere compilato, a cura di codesti 

Operatori ferroviari, nel caso si verifichino ulteriori eventi assimilabili alla problematica in esame. 

 Si invitano i Soggetti in indirizzo ad attivarsi nel rispetto dell’art. 5, comma 5 del 

Regolamento Europeo n. 445/2011, scambiando le informazioni necessarie ad evitare che gli 

eventi possano ripetersi. 
Il Dirigente 

 Ing. Giovanni Caruso 
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In 2016/2017 broken and cracked wheels BA 314 / ZDB29 (with a slope under the wheel flange) 
and BA004 in some applications in the European rail freight business occurred. To mitigate the 
risk on 28th July 2017 short term measures in operation, wagon maintenance and off vehicle 
wheelset maintenance were disseminated.

In the second phase the  Joint Network Secretariat Task Force “Broken wheels”– normal 
procedure performed in-depth analysis.

The present document replace and updates the “Short term mitigation measures” and defines 
long-term measures and proposal for updating the standards, regulations and contractual 
arrangements.

Background information of the JSG analysis are summarized in “JNS-NP-TF-Broken wheels-Final 
backup.pdf” and shared insight the JNS “Broken wheels”. 
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1. Introduction and principles
Follow up to short term mitigation measures

crack in the web
BA314 / ZDB29 (with a 
slope under the wheel flange)

crack in the rim
BA 004

JNS NP TF  “Broken wheels" - Final output



Affected ECM (BA 0004 and BA 314/ZDB 29)
ECM which uses the defined wheel types and may be faced with similar defects (broken 
wheels and cracks in rim and web) which have to be checked by every ECM under its own 
responsibility based on a documented risk analysis.

Affected application for BA 004 (“crack in the rim”)
The analyse has demonstrated, that in some applications the probability for the 
development of thermally initiated defects is higher. 
The following conditions need to be considered in the risk analysis:

By combination of these conditions and with an increase of the number of conditions the 
probability of  defects  increase. This has to be checked by every ECM under its own 
responsibility integrated in the documented risk analysis.
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1. Introduction and principles
Definition of affected ECM and affected application

Waggon type / configuration Operational conditions – predominant use in

• Type of traffic (combined traffic or not)
• brake input (high or not)
• Brake blocks (composite or not)
• wheel diameter (below 860 mm or not)

• Alp crossing or not
• Northern countries or not

Special waggon design
• articulated waggon – middle bogie or not

JNS NP TF  “Broken wheels" - Final output
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1. Introduction and principles
Final result– Cluster “Crack in the web”  BA 314/ZDB 29 (with slope under the rim)

JNS NP TF  “Broken wheels" - Final output

Result • Apply the final output of the JNS Normal procedure TF 
“Broken wheels” for the BA 314/ZDB 29 with slope under the 
rim

• BA 314/ ZDB 29 with slope under the rim is in the context of 
the JNS results not longer considered as a thermostable 
wheel.

• For the improved wheel design (rim without slope) no 
measures necessary.

Motivation/ 
reason

• The calculation of the wheel without the slope under the rim 
demonstrates a significant reduction of the stresses in the critical 
part of the web (see next slide)

Proposed place/ 
way for 
implementation

• Application of the JNS results

To apply by • all



Additional information about BA 314/ ZDB 29

The wheel types BA 314 /  ZDB 29 were produced in two versions. 
The new version (build after 2006) is not affected by relevant failures and can therefore be excluded 
from the special measures for wheel types BA 314/ ZDB 29.
Definition:
Wheelset type BA 314 / ZDB 29 with a slope under the wheel flange ( probably produced until 
2005/2006) 
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1. Introduction and principles
Final result– Cluster “Crack in the web”  BA 314/ZDB 29 (with slope under the rim)
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Wheel with slope - old design Wheel without slope – new design 

• Position of critical point is in web on 
radius 323 mm on outer side. 

• maximal stress amplitude in critical 
point of wheel web is 183 MPa. 

• Stress amplitude in the area of crack 
(in inner side of web on radius 380 
mm) is 176 MPa.

• Position of critical point is in transition 
between hub-web on radius 181 mm.

• maximal stress amplitude in critical 
point of wheel web is 159 MPa.

• Stress amplitude in the area of crack 
(in inner side of web on radius 387 
mm) is 84.5 MPa.

Conclusion: Change of design (without slope) reduces stresses in the web and in 
particular in the area of the crack initiation.

BA 314/ZDB 29 – comparison of the design

1. Introduction and principles
Final result– Cluster “Crack in the web”  BA 314/ZDB 29 (with slope under the rim)
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Result • Apply the final output of the JNS Normal procedure TF 
“Broken wheels”  for the BA 004 

• BA 004 is in the context of the JNS results not longer 
considered as a thermostable wheel

Motivation/ 
reason

• reduce thermal overload of the wheels 

Proposed place/ 
way for 
implementation

• Application of the JNS results

To apply • all

1. Introduction and principles
Final result – Cluster “Crack in the rim”  BA 004
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2. Long term mitigation measures
2.1. Operation and wagon maintenance – BA 004 and BA 314/ZDB 29 

Measure Visual inspection of the wheels  before 
departure

Inspection of the wheels during change of brake blocks (in and outside of 
workshop)

To apply All RU All affected ECM in case of order repairs In case of GCU repairs.

Scope • Tread braked wagons
• all wheel types  (even wheels with 

white stripe)
• limited to visible parts of the  wheel

• Tread braked wagons
• wheel design BA 314 / ZDB29 (with a 

slope under the wheel flange) and
BA004

• limited to visible parts of the  wheel

• Tread braked wagons
• Wheels without white stripes
• limited to visible parts of the  

wheel

Criteria Visual inspection:
• single cracks on the wheel tread*
• Cracks in rim and web (Annex 9 GCU)
• any indication of thermal overload of 

the wheel (Annex 9 GCU)**
• Check release of the handbrake

Visual inspection:
• single cracks on the wheel tread*
• Cracks in rim and web
• any indication of thermal overload of 

the wheel**
• Sound checks of the wheel ***
• Optional: White stripe suppression 

(depending on environmental 
conditions)

Visual inspection:
• single cracks on the wheel 

tread
• Cracks in rim and web
• any indication of thermal 

overload of the wheel

Measures on 
findings:

• dispatch wagon to workshop
• Off vehicle wheelset maintenance 

(ECM)

• dispatch wagon to workshop
• Off vehicle wheelset maintenance 

(ECM)

• dispatch wagon to workshop
• Off vehicle wheelset 

maintenance (ECM)

Status 11/2019 • Already implemented in GCU  for all 
brake block types - only reminder

• individual • See proposal amendment 
GCU

* single cracks on the wheel tread (“isolated transverse cracking” cf. EN 15313 §C.2.6 and  6.2.3.4) – Criteria: see slide 39
** any indication of thermal overload of the wheel (burnt paint, excessive wheel deformation, cf. EN 15313 §C.3.2.2 and 6.2.4.3) – Criteria: see slides 40, 41
*** sound test: see slides 42, 43

JNS NP TF  “Broken wheels" - Final output
Amendments to the short term mitigation
measures from 2017 highlighted in yellow
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2. Long term mitigation measures
2.2 Operation and wagon maintenance – BA 004 and BA 314/ZDB 29 

Measure Information to the Workshops Visual inspection of the wheels in workshops (complementary to EVIC)

To apply All affected ECM In case of GCU repairs: 
All ECM and RU

In case of ordered repairs: 
All affected ECM

Scope • Information to the Workshops on ECM’s 
instructions

• wheel design BA 314 / ZDB29 (with a 
slope under the wheel flange) and
BA004

• wheel BA 314 / ZDB29 (with a slope 
under the wheel flange) and BA004

• In case the concerned wheel types 
cannot be clearly identified  -
Systematic for all wheel types

• If wheel design clearly identified is 
not BA 004,  BA 314/ZDB 29 (with a 
slope under the wheel flange): no 
specific measures are needed

• wheel designs BA 314 / 
ZDB29 (with a slope under 
the wheel flange) and 
BA004

Criteria • Order visual inspection during change of 
brake blocks

• White stripe suppression
• Implement measures in “off vehicle 

Wheelset  maintenance”
• Individual relevant measures (e.g. 

maintenance plan, equipment, mileage)

Visual inspection:
• single cracks on the wheel tread*
• Cracks in rim and web
• any indication of thermal overload of 

the wheel**

Visual inspection:
• single cracks on the wheel 

tread
• Cracks in rim and web
• any indication of thermal 

overload of the wheel
• White stripe suppression

Measures on 
findings:

• E.g. Maintenance plan review, braking
equipment adaptation

• Off vehicle wheelset maintenance 
(ECM)

• Off vehicle wheelset 
maintenance (ECM)

Status 11/2019 • individual • individual • individual

Amendments to the short term mitigation
measures from 2017 highlighted in yellow JNS NP TF  “Broken wheels" - Final output

* single cracks on the wheel tread (“isolated transverse cracking” cf. EN 15313 §C.2.6 and  6.2.3.4) – Criteria: see slide 39
** any indication of thermal overload of the wheel (burnt paint, excessive wheel deformation, cf. EN 15313 §C.3.2.2 and 6.2.4.3) – Criteria: see slides 40, 41



Measure Elimination of the 
identification for 
thermostable 
wheels

Intensified measures after 
findings in operation and 
wagon maintenance 

Stronger criteria for 
residual stress 
measurements

Wheel diameter recommendation

To apply All affected ECM All affected ECM All affected ECM All affected ECM

Scope • BA 004 • BA004 • BA004 • BA 004 in affected application
(see slide 4)

Measure
(see also 
boundary
conditions)

• remove white 
stripe marking 
on bearing box 
cover

• Measures after thermal 
overload:
• Residual stress 

measurement*
• Measurement back to 

back distance between 
the wheels

• Reprofiling
• NDT of the tread*

*alternative: systematic 
reprofiling of large depth in 
diameter and visual inspection 
of the tread according to 
service experience

• First check and after 
signs of thermal 
overload

• Generally reduced limit 
300 MPa instead of 400 
MPa 

Wheel Diameter recommendation:
• In service limit ≥ 860 mm

To fulfill these recommendation a  
suitable diameter for the last 
reprofiling has to be chosen.

Status 11/2019 • individual • individual • individual • individual

11JNS NP TF  “Broken wheels" - Final output
Amendments to the short term mitigation
measures from 2017 highlighted in yellow

2. Long term mitigation measures
2.3 Off vehicle wheelset maintenance – BA 004 (“crack in the rim”)



Measure Elimination of the 
identification for 
thermostable wheels

Intensified measures after 
findings in operation and 
wagon maintenance 

Stronger criteria for 
residual stress 
measurements

NDT of the web

To apply All affected ECM All affected ECM All affected ECM All affected ECM 

Scope • wheel designs BA 
314  / ZDB29 (with a 
slope under the 
wheel flange)

• wheel designs BA 314  / 
ZDB29 (with a slope under 
the wheel flange)

• wheel designs BA 314 / 
ZDB29 (with a slope 
under the wheel 
flange)

• wheel designs BA 314 / 
ZDB29 (with a slope 
under the wheel 
flange)  - all application

Measure
(see also 
boundary
conditions)

• remove white stripe 
marking on bearing 
box cover

• Measures after thermal 
overload:
• Residual stress 

measurement*
• Measurement back to 

back distance between 
the wheels

• Reprofiling
• NDT of the tread*

*alternative: systematic 
reprofiling of large depth in 
diameter and visual inspection of 
the tread according to service 
experience

• First check and after 
signs of thermal 
overload

• Generally reduced limit 
300 MPa instead of 400 
MPa 

• All steps in off vehicle 
wheelset maintenance: 
NDT of the web

Status 11/2019 • individual • individual • individual • individual

12JNS NP TF  “Broken wheels" - Final output

2. Long term mitigation measures
2.4 Off vehicle wheelset maintenance – BA 314/ZDB 29  with slope under rim

Amendments to the short term mitigation
measures from 2017 highlighted in yellow
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Result • Harmonized way  of inspection program after incidents of tread 
braked wheels “Information collection for broken or cracked 
wheels” 

Motivation/ 
reason

• Best practice for collection of information after wheel incidents to 
allow appropriate analysis based on “List of cases”

• Collection of information of wheels:
• with incident  = cracked across the rim or web
• for all wheel types

Proposed place/ 
way for 
implementation

• Distribution with final JNS document: 
“Template_for_analysis_cracked_wheels.xlsx”

To apply • All

Responsible for 
implementation in 
official references

• -

2. Long term mitigation measures
2.5 Data collection after incidents of tread braked wheels
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Result • strict use of the Joint Network Secretariat to tread general safety 
issues and to mitigate risks 

• Mandatory implementation of JNS results

Motivation/ 
reason

• Harmonized and reactive European way to handle safety relevant 
issues

• improve safety culture and avoid national measures

Proposed place/ 
way for 
implementation

• Distribution by the sector organization
• Publication on the ERA website
• Implementation by the stakeholders and supervision by the NSAs as 

mandatory measure
• Integration in the principles of the future CSM on Assessment of 

Safety level and Performance
• Implementation in GCU (as generic article) for the principle

To apply • All

Responsible for 
implementation in 
official references

• ERA/ NSAs/ Sector

3. Proposal for amendments in standards and regulation
3.1 General recommendation for the sector in respect of JNS
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Result • Harmonization of the thermomechanical calculation acc. EN 13 979-
1 based on UIC B169, RP 17  and RP 1

Motivation/ 
reason

• improved thermomechanical pre-dimensioning of tread braked 
wheels

Proposed place/ 
way for 
implementation

• EN 13 979-1 - Monobloc wheels - Design assessment procedure —
Part 1: Forged and rolled wheels 

• Optional: UIC 510-5 Technical approval of monobloc wheels, 
Application document for standard EN 13979-1

To apply • -

Responsible for 
implementation in 
official references

• CEN WG 11

3. Proposal for amendments in standards and regulation
3.2 Improvement of the design of tread braked wheels - calculation
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Result Future wheel design: 
• recommendation for application of a rim thickness in worn 

condition, value to define in the proposed Sector project
• Recommendation for application of the suitable inner diameter on 

the inner and outer side of the rim to enable good conditions for 
residual stress measurement in maintenance and homologation

Motivation/ 
reason

• low rim thickness have a potential influence to increase the 
probability for thermally initiated failure

• Low rim thickness and/or not suitable inner rim diameter difference 
disable the residual stress measurement in worn conditions 

Proposed place/ 
way for 
implementation

• EN 13 979-1 - Monobloc wheels - Design assessment procedure —
Part 1: Forged and rolled wheels 

To apply • -

Responsible for 
implementation in 
official references

• CEN WG 11

3. Proposal for amendments in standards and regulation
3.3 Improvement of the design of tread braked wheels- design recommendation
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Result • Clear distinction between different wheel geometries by own 
description/ name (e.g. BA 314/ ZDB 29 old and new design)

• Definition of a design type with a range of parameters under which 
the design is still homologated

• Definition of process for assessing difference between two designs

Motivation/ 
reason

• The analyses of the crack in the web case has demonstrated, that 
geometrical difference (e.g. web thickness, design of the rim) exist 
and the distinction was not possible. 

Proposed place/ 
way for 
implementation

• EN 13 979-1 - Monobloc wheels - Design assessment procedure —
Part 1: Forged and rolled wheels 

To apply • Wheel designer and manufacturer

Responsible for 
implementation in 
official references

• CEN WG 11
• ERA

3. Proposal for amendments in standards and regulation
3.4 Distinction between different wheel geometries by own description
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Result Improved requirements for measures after thermal overload of wheels 

Motivation/ 
reason

• The crack in the rim was thermally initiated. An appropriate 
treatment of thermally overloaded wheelsets reduce the probability 
of failure.

Proposed place/ 
way for 
implementation

• Mandatory implementation by the ECM
• GCU – see proposal for amendment
• EN 15 313 - In-service wheelset operation requirements - In-service 

and off vehicle wheelset maintenance

To apply • ECM

Responsible for 
implementation in 
official references

• GCU
• CEN WG 11

3. Proposal for amendments in standards and regulation
3.5 Maintenance and operation: Measures after thermal overload of wheelsets
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On non-thermostable wheels (without white marks on the axle box cover) the following 
measures has to be performed on thermally overloaded wheels:
• Residual stress measurement*
• Measurement back to back distance between the wheels
• Reprofiling
• NDT of the tread*

* alternative: systematic reprofiling of large depth in diameter and visual inspection of the 
tread according to service experience

On thermostable wheels the measures has to be 
applied in the next scheduled off vehicle wheelset 
maintenance. 

3. Proposal for amendments in standards and regulation
3.5 Maintenance and operation: Measures after thermal overload of wheelsets
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Result • Mandatory application of thermo-sensitive paint in tread braked 
freight application (new production and maintenance)

Motivation/ 
reason

• The cracks in the rim were thermally initiated. An improved 
detection of thermally overloaded wheelsets reduce the probability 
of failure

Proposed place/ 
way for 
implementation

• New wheels: EN 13 262 - Wheelsets and bogies — Wheels — Product 
requirements

• Maintenance: EN 15 313 - In-service wheelset operation 
requirements - In-service and off vehicle wheelset maintenance

To apply • All

Responsible for 
implementation in 
official references

• CEN WG 11

3. Proposal for amendments in standards and regulation
3.6 Detection of thermally overloaded wheels – use of thermo-sensitive paint
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Result • Mandatory application of the UIC requirements from UIC 
leaflet 541-4, 543 for composite brake blocks

Motivation/ 
reason

• UIC Guidelines/ leaflets are not mandatory for the whole sector. 
Therefore the requirements have to be integrated in EUROPEAN  
widespread regulations.

• Right application of composite brake blocks (e.g. kink valve)
• Reduction of thermal inhomogeneities in operation

Proposed place/ 
way for 
implementation

• TSI WAG and/or OPE (supported by  ERA with the help of UIC SET 7 
and CEN  WG 47)

To apply • All 

Responsible for 
implementation in 
official references

• ERA with support of UIC SET 7 and CEN  WG 47

3. Proposal for amendments in standards and regulation
3.7 Application of the UIC guideline composite brake blocks
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Result • JNS “Broken wheels” propose mitigation measures to avoid  
cracked and broken wheels 

Motivation/ 
reason

• Direct proposal for the implementation of the JNS results in the GCU

Proposed place/ 
way for 
implementation

• GCU

To apply • All

Responsible for 
implementation in 
official references

• GCU JC

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (01/10)
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GCU 2019 Proposal for amendment
1.2.2:
Thermal overload due to braking 
• recently clearly burnt paint at connection 
between rim and wheel plate (paint cracked and 
peeled)
• traces of rust at connection between rim and 
wheel plate
• fusion of brake blocks
• deterioration of wheel tread with build-up of 
metal (see also no. 1.3.4) 
• rim not uniformly bluish colored from 
overheating

Appendix 9, Annex 1: Technical Conditions for Wagon Transfers between Railway Undertakings 

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (02/10)
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GCU 2019 Proposal for amendment
Add behind 1.3.6

1.3.x Isolated transverse cracks on the tread of 
wheels

1.3.x.1 without signs of thermal overload => K + 
R1 (isolate brake)

1.3.x.2
With signs of thermal overload (1.18) – detach 
wagon

Appendix 9, Annex 1: Technical Conditions for Wagon Transfers between Railway Undertakings 

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (03/10)
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GCU 2019 Proposal for amendment

No amendment necessary

Appendix 9, Annex 1: Technical Conditions for Wagon Transfers between Railway Undertakings 

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (04/10)
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GCU 2019 Proposal for amendment

No amendment necessary

Appendix 9, Annex 5: Technical Conditions for Wagon Transfers between Railway Undertakings 

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (05/10)



GCU 2019 Proposal for amendment

For wheels displaying indications of 
thermal overload as per no. 1.2.2 
and not being marked as being able 
to withstand high thermal stresses:
• measure the widening of the 

inner faces (E value) at the 
running surface of the rail at 3 
distant points of 120° and verify 
no. 1.7.1 

• Control isolated transverse cracks
on the tread

• Establish the traceability of Annex 
12.
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(Annex 12 = sheet for Registration of axle 
data for operating wagon)

Appendix 9, Annex 8: Technical Conditions for Wagon Transfers between Railway Undertakings 

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (06/10)
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Appendix 10: Wagons – Corrective and Preventive Maintenance), point 1.18 

GCU 2019 Proposal for amendment

See next slide

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (07/10)
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Proposal for amendment
1.18 Monobloc wheels may not display marks of thermal overload caused by the brake:
• clearly burnt paint at connection between rim and wheel plate (paint cracked/ peeled)
• traces of rust at connection between rim and wheel plate
• fusion of brake blocks
• deterioration of wheel tread with build-up of metal (see also no. 1.3.4) 
• rim not uniformly bluish colored from overheating
• protruding (flanging) brake blocks
If thermal overload is suspected, a brake test must be performed in accordance with UIC Leaflet 543-1 and on the 
wheels the measures for thermally overloaded wheels 1) has to be performed. If this is not directly possible and the 
keeper does not provide additional instructions, the wheelsets concerned must be replaced using Form HR.
Wheels that are able to withstand high thermal stresses and which are marked on the cover of the axle-box casing with 
an interrupted vertical white line (Appendix 11, point 6.1) are exempt from the measures listed above. 
The burnt paint must not be renewed, except the traceability to the keeper is guaranteed. (special GCU code)

1) Note:
Information for the keeper - Measures on thermally overloaded wheels:
• Residual stress measurement*
• Measurement back to back distance between the wheels
• Reprofiling
• NDT of the tread*
* alternative: systematic reprofiling of large depth in diameter and visual inspection of the tread according to service experience

Appendix 10: Wagons – Corrective and Preventive Maintenance, point 1.18 

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (08/10)
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Appendix 10: Wagons – Corrective and Preventive Maintenance 
GCU 2019 Proposal for amendment

If wagons have protruding (flanging) 
brake blocks, it is necessary to eliminate 
the cause of the protrusion after 
consultation with the keeper and after he 
has given instructions. If it is not possible 
to remedy the cause the wagon must be 
dealt in accordance with Appendix 9. A 
brake block shall be considered 
protruding if, when it is applied, its 
external face reaches the external face of 
the rim. 
In case of protruding brake blocks, the 
wheels have to be checked against marks 
of thermal overload as per point 1.18 of 
this Appendix 10.

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (09/10)
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Appendix 10: Wagons – Corrective and Preventive Maintenance 

GCU 2019 Proposal for amendment

No amendment necessary

Amendments to the GCU 2019 highlighted in yellow

3. Proposal for amendments in standards and regulation
3.8 Proposal for GCU amendments – handling of thermally overloaded wheels (10/10)
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Result Definition of assessment/ Product requirements for thermo-sensitive 
paint

Motivation/ 
reason

• The cracks in the rim were thermally initiated. An improved 
detection of thermally overloaded wheelsets reduce the probability 
of failure.

Proposed place/ 
way for 
implementation

• Final definition of the requirements and implementation 
• Implementation in EN 13 262 - Wheelsets and bogies — Wheels —

Product requirements

To apply • -

Responsible for 
implementation in 
official references

• CEN WG 11 (JNS/JSG)

Preliminary proposal for definition of assessment/ Product requirements for thermo-
sensitive paint:
• Test on basis of  the drag braking test in accordance EN 13 979-1/ UIC 510-5
• Temperature for reaction of the paint: 250 – 300°C
• Verification procedure based on known thermo-sensitive coating (e.g. the ones mentioned in ECM 

documents like VPI 04) 

4. Complementary investigation and activities
4.1 Definition of assessment/ Product requirements for thermo-sensitive paint (1/2)
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To define:
• Test with wheel accordance UIC 510-5 or metal plate heating up in furnace or burner
• Boundary conditions, like roughness and treatment of the wheel and thickness of the paint
• if needed: heating up ramp necessary (e.g. 15 min 200°, 15 min 250°, 15 min 300° with each 5 min 

heating up time

Conditions for the reaction of the paint
Paint shall be clearly burnt => paint in this area shall present cracks/ peeling / bubbles (no direct 
dispersion) 

4. Complementary investigation and activities
4.1 Definition of assessment/ Product requirements for thermo-sensitive paint (2/2)
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Result Different interpretation possible for wording in UIC and TSI WAG for:
• maximum permitted braked weight per wheelset  for ** and *** 

marked waggon
• Marking with stars

Motivation/ 
reason

• Regulation for the application axle load – maximum speed – marking 
of the speed are defined in TSI and UIC leaflets with complex 
wording => different interpretation possible 

Proposed place/ 
way for 
implementation

Recommendation: clear and harmonized wording in TSI WAG and UIC 
543 

To apply • All

Responsible for 
implementation in 
official references

• JNS/ JSG/ UIC

4. Complementary investigation and activities
4.2 Clear application of s/ss/ **/*** 
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Result • Application of the best practice brake method (e.g. saw cut 
method) to reduce inhomogeneities in brake energy 
distribution in the train

• Collection based on available documents (e.g. UIC 
reports)

• Definition way of publication (how/ where)? e.g. TSI 
operation?

Motivation/ 
reason

• Reduce thermal overload of brake and wheel
• Reduce inhomogeneities in the train

Proposed place/ 
way for 
implementation

• Next steps:
• Collection and summary of the information
• Publishing in TSI OPE?

To apply • (RU)

Responsible for 
implementation in 
official references

• JNS/ JSG/ UIC
• ERA

4. Complementary investigation and activities
4.3 Application of the best practice brake method 



36JNS NP TF  “Broken wheels" - Final output

Result • Support of the sector project proposal “Brake block wheel 
interaction”  

Motivation/ 
reason

• The current state of the art for the design of the wheels and the 
braking system may not take into account all of the operational 
aspects. For the further development of the assessment of the 
wheels detailed investigation of the system interaction in real 
operation are recommended. 

• List of open points:  see next slide

Proposed steps • Distribution by the sector organization
• Participation / and financing of the project by the organization
• Financing by EU with the support of ERA 

To apply • All

Responsible for 
implementation in 
official references

• Result of the project

4. Complementary investigation and activities
4.4 Sector project proposal “Brake block wheel interaction” (1/2)
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List of open points:
• general requirements for brake and wheel are defined, worst case for the wheel not 

analyzed in detail (e.g. stop braking versus drag braking, extraordinary service 
conditions)

• Product requirements for brake block (UIC+ EN Standard)
• Braking Inhomogeneity (e.g. efficiency, brake block types, wagon types, material 

parameter, friction coefficient), operational behavior of the products
• Improvement of design requirements 

• Worst case scenario, e.g. combination between thermal load and mechanical 
load

• Improvement of the thermomechanical calculation (based e.g. on UIC B 169/ 
RP 17)

• Definition of the design type and assessment process between wheel types
• Residual stress threshold for the wheel test
• New tolerance range for friction coefficient in UIC 541-4
• Thermal conductivity for calculation and assessing serial test
• Analysis of the influence of environmental effects and the wheel / rail contact to the 

resulting temperature in the wheel (linked with star marking)
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4. Complementary investigation and activities
4.4 Sector project proposal “Brake block wheel interaction” (2/2)
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Result The JNS TF propose a follow up of the JNS normal procedure “Broken 
wheels” until at least GCU amendment (2022)

Motivation/ 
reason

• Exchange of information between all Sector partners including ERA 
and NSA to improve the safety culture and avoid national measures 
and to keep interoperability

• Collection Feedback from measures JNS final report “Broken wheels
• Follow up of to the sector project proposal
• Updating of the GCU and standardization process
• Monitor the status of the implementation of the long term measures
• If necessary – analyze of new cases based on information collected 

through “Template_for_analysis_cracked_wheels.xlsx”

Proposed working 
principle:

• Use of the email distribution list for sharing information
• Interchange of information inside JSG at least all 3 month (web 

conference or physical meeting)
• Interchange of information inside JNS two times per year (web 

conference or physical meeting)

To apply • All

4. Complementary investigation and activities
4.5 Follow up of JNS normal procedure



Description: The tread exhibits cracks at an angle of approximately 90° to the circumference of the wheel 
and have a typical length of 30mm or more. Transverse cracks generally develop at the surface in either 
straight or slightly crooked lines and can penetrate radially (usually of thermal origin in these cases) or 
branch out in a circumferential direction (usually of mechanical origin in this case). They occur individually 
and can be distributed at several points around the circumference. [EN 15313, §C.2.6 ]
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Transverse 
crack revealed 
by magnetic 
particle testing
[EN 15313, 
§C.2.6 ]

Example for single cracks on the wheel tread by visual 
inspection
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5. Background information
Reference “single cracks on the wheel tread”



Description: This type of defect occurs only in tread-braked wheels. When suitable coatings are used, 
the paint becomes clearly burnt in the rib/web transition radius when the temperature exceeds 
approximately 300 °C. The paint in this area then becomes cracked and peeling. The brake blocks are 
often melted to some extent. Build-up of metal and characteristic colouring can be seen on the tread. The 
rim may also become a bluish colour. 
If the problem is not detected immediately the rim/web transition can gradually assume a rusty 
appearance with shades between greyish-brown and brown covering the whole circumference. [EN 
15313, §C.3.2.2 ]

Flanging brake blocks may be an indication of thermal overload.
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Overheating affecting the wheel rim/web 
transition [EN 15313, §C.3.2.2 ]

Old and fresh burnt paint
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5. Background information
Reference “Thermal overload of the wheel” (1/2)
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colouring on the tread

Metal build up on 
the tread

Melted brake block
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5. Background information
Reference “Thermal overload of the wheel” (2/2)
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Wheel with cracks from the rim in the web
 A wheel with cracks from the rim to the web can be detected by sound test 

independently from the position of the cracks over the circumference. The wheel 
response with a thud like sound.

 Defects on the tread (without crack to the web) can‘t be detected
 Uncracked wheel response with a ringing sound independently from the wheel type (web 

shape) and wheel diameter.

Preconditions for the hammer/ sound test 
 The test should to be done between 2 and 5 or 7 and 11o’ clock around the 

circumference.
 The test can be done on the tread or the outer sides of the rim. 
 The test can be done with a regular hammer with short handle or with a special hammer 

with long handle for the waggon inspector. For ergonomically reasons a long handle is 
recommended.

5. Background information
Hammer/ Sound – test of the wheels (1/2)
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Misleading test results
 The test on the 12 o’clock position (upper position of the wheel) sounds always thud/ damped.
 Wheelsets with applied brake blocks or not fully released brake blocks  sound also thud/ damped. In 

this case the full release of the brake blocks has to be checked. 
 In case of a thud / damped sounding wheel it is necessary to inspect the whole wheel more carefully.

Conclusion
Hammer/ sound test can be adapted in special cases as additional method to detect cracked rim/ broken 
wheels.
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5. Background information
Hammer/ Sound – test of the wheels (2/2)



In 2016/2017 broken and cracked wheels BA 314 / ZDB29 (with a slope under the wheel flange) 
and BA004 in some application in the European freight business occurred.

To mitigate the risk on 28th July  2017 short term measures in operation, wagon maintenance and 
off vehicle wheelset maintenance were implemented.

In the second phase the  Joint Network Secretariat Task Force “Broken wheels”– normal 
procedure performed in-depth analysis.

The present document replace and updates the short term mitigation measures and defines 
long-term measures and proposal for updating the standards and regulation or contractual 
requirements.
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crack in the web
BA314 / ZDB29 (with a 
slope under the wheel flange)

crack in the rim
BA 004
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6. Summary JNS Task Force “Broken wheels”
General
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6. Financial impact JNS Task Force “Broken wheels”
Rough cost estimation

Responsible Measures Assumption  for estimation
(depends on ECM and 
application)

Cost estimation
in the whole 
sector

RU No additional 
measures

5.000 additional wagons 
(wheelsets) to sort out from 
service a 100€

500.000 €

For ECM/Keeper Risk assessment 20.000 € per ECM
Number of ECM: 50

1.000.000 €

For affected 
ECM/ Keeper

Additional 
measures

100 € per wheelset / year
200.000 affected wheelsets

20.000.000 €

For affected 
application

Diameter reduction 
in affected 
application

75 € per 1 mm => 20 mm 
reduction => 1.500 € per 
wheelset
50.000 affected wheelsets

75.000.000 €



1. Submission of JNS TF “Broken wheels” – Final Report to the JNS panel including 
explanatory letter

2. After endorsement by the JNS panel – dissemination of letter + final report by JNS 
secretariat:
– to ERA for publication on the ERA website and distribution to ECM certification 

bodies (based on ERADIS) 
– to the Group of Representative Bodies (GRB) for the distribution to its 

members
– to the official entities  (OTIF, NIB Network, NSA Network) for the distribution to 

their members
– to UIC for the distribution to its members

3. Specific distribution to the body “Responsible for implementation in official 
references” for proposal for amendments in standards and regulation:
– For amendment in GCU: to GCU Joint committee by JSG
– For amendment in EN: short summary by JSG => ERA
– For amendment in TSI: TSI change request to be organized by GRB
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7. Summary JNS Task Force “Broken wheels”
Implementation
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7. Summary
Introduction and principles and Long term mitigation measures  (1/1)
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No. Result To apply by Responsible for 
implementation 
in official 
references

See Slide

1. I. Introduction and principles all all 3, 4, 5, 8

2.1
2.2

Operation and wagon 
maintenance 

Affected ECM/ 
RU

- 9 - 10

2.3. Off vehicle wheelset maintenance 
– BA 004 

Affected ECM/ 
RU

- 11

2.4. Off vehicle wheelset maintenance 
– BA 314/ZDB 29  with slope 
under rim

Affected ECM/ 
RU

- 12

2.5 Data collection after incidents of 
tread braked wheels

all - 13
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7. Summary
Proposal for amendments in standards and regulation (1/2)
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No. Result To apply by Responsible for 
implementation 
in official 
references

See Slide

3.1 General recommendation for the 
sector in respect of JNS

all ERA/ NSA/ 
Sector

14

3.2 Improvement of the design of 
tread braked wheels - calculation

- CEN WG 11 15

3.3 Improvement of the design of 
tread braked wheels - design 
recommendation

- CEN WG 11 16

3.4 Distinction between different 
wheel geometries by own 
description

Wheel designer 
and 
manufacturer

CEN WG 11 17

3.5 Maintenance and operation: 
Measures after thermal overload 
of wheelsets

All ECM CEN WG 11
GCU Joint 
Committee

18, 19
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7. Summary
Proposal for amendments in standards and regulation (2/2)
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No. Result To apply by Responsible for 
implementation 
in official 
references

See Slide

3.6 Detection of thermally 
overloaded wheels – use of 
thermo-sensitive paint

All ECM CEN WG 11 20

3.7 Application of the UIC guideline 
composite brake blocks 

all ERA with support 
of UIC SET 7 and 
CEN  WG 47

21

3.8 Proposal for GCU amendments: 
handling of thermally overloaded 
wheels

all GCU Joint 
Committee

22 - 31
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7. Summary
Complementary investigation and activities (1/1)
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No. Result To apply by Responsible for 
implementation 
in official 
references

See Slide

4.1 Definition of assessment/ Product 
requirements for thermo-
sensitive paint

- CEN WG 11 
(JNS/JSG)

32, 33

4.2 Brake - clear application of s/ss/ 
**/***

all JNS/ JSG/ UIC
ERA

34

4.3 Application of the best practice 
brake method 

(RU) JNS/ JSG/ UIC 35

4.4 Sector project proposal “Brake 
block wheel interaction”

All Result of the 
project

36, 37

4.5 Follow up of JNS normal 
procedure “Broken wheels”

All - 38
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